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TOXIC  SUBSTANCES 

Proposed  Standards  for  Alkyl  Benzenes  (p- 
tert-butyltoluene,  cumene,  ethyl  ben* 
zene,  alpha-methyl  styrene,  styrene,  and 
vinyl  tmuene);  cyclohexane;  Ketones 
(camphor,  mesityl  oxide,  and  5-methyl- 
3-heptanone);  and  Ozone 

I.  Introduction.  On  March  18.  1974, 
the  Assistant  Secretary  of  Labor  for  Oc¬ 
cupational  Safety  and  Health  announced 
the  Joint  Occupational  Safety  and 
Health  Administration/National  Insti¬ 
tute  for  Occupational  Safety  and  Health 
(OSHA/NIOSH)  Standards  Completion 
Project.  The  purpose  of  the  project  is  to 
Issue  more  complete  standards  for  all  of 
the  toxic  substances  listed  in  Tables  Z-l, 
Zr-2  and  Z-3  of  29  CFB  1910.1000  (for- 
merly  Tables  0-1.  0-2  and  0-3  of  29 
CFB  1910.93),  with  the  exception  of 
those  substances  which  are  or  will  be  the 
subject  of  NIOSH  Criteria  Dociunents. 
These  substances  will  be  covered  in  sep¬ 
arate  rulonaking  proceedings  outside  of 
the  Standards  C(xnpleti<m  Project. 

n.  Background.  Section  1919.1000  now 
establishes  permissible  exposure  limits 
for  airborne  concentrations  of  approxi¬ 
mately  400  toxic  substances.  The  per- 
mls^Ode  exposure  limits  (also  referred  to 
as  elflht-hoiu:  workshift  time  weighted 
averages  (TWA))  listed  in  §1910.1000 
are  not  at  issue  in  this  proceeding,  and 
no  clumges  to  these  limits  will  be  luro- 
pos^  or  made  in  the  standards  Issued 
as  part  of  the  Standards  Completion 
Project. 

06HA  proposes  to  amend  Part  1910  of 
Title  29  at  the  Code  of  Federal  Regula- 
tloDs  by  the  addition  of  provisions  tor 
eleven  toxic  substances:  p-tert-butyltol- 
uene,  cumene,  ethyl  benzene,  alpha- 
methyl  styrene,  styrcne,  vinyl  toluene, 
cydohexahe.  camphor,  mesityl  oxide, 
5-methyl-3-heptan(me.  and  ozone.  The 
proposed  standards,  if  adopted,  win  es¬ 
tablish  requirements  for  measurement  of 
employee  exposive,  medical  surveillance, 
methods  of  compliance,  handling  and  use 
of  liquid,  solid,  gas  or  vapor  forms  of 
the  substances,  employee  training, 
recordkeeping,  and  sanitation,  among 
other  thl^s. 

In  addition,  the  proposals  are  designed 
to  enaUe  employers  to  better  understand 
and  comply  with  existing  OSHA  safety 
and  health  standards  that  relate  to  the 
above  listed  substances.  For  example,  the 
pn^TOsed  standards  attempt  to  compile 
in  a  single  place,  by  the  use  at  cross 
references,  requlrranents  appearing  else¬ 
where  in  Part  1910  vhlch  are  likdy  to 
be  of  particular  imp(»tance  vdiere  any 
of  the  above  listed  substances  are  pres¬ 
ort  or  are  used  in  the  workplace.  Some 
of  the  referenced  standards  which  would 
api^  to  the  use  of  the  substances  cov¬ 
ered  in  this  proposal  require  the  em¬ 
ployer  to  classify  a  substance  by  its  phy¬ 
sical  properties.  For  example,  §  1910.106 
luescribes  stCMrage  requlronents  tar  com¬ 


bustible  and  flammable  liquids,  defined 
in  terms  of  flash  points  and  boiling 
points.  Unless  the  employer  knows  what 
the  flash  point  and  boiling  point  of  a 
liquid  in  his  establishment  is,  he  cannot 
classify  it  and  will  not  know  how  to  store 
it.  This  proposal  will  inform  employers 
of  the  proper  classifications  of  these  sub¬ 
stances  in  the  context  of  such  existing 
requirement. 

in.  Toxic  substances.  The  proposed 
standards  apply  to  the  following  toxic 
substances: 

p-tert-Butyltoluene  (Common  syno¬ 
nyms:  l-(l,l-dimethylethyl) -4-methyl- 
benzene,  l-methyl-4-tert-butyl-ben- 
zene,  p-methyl-tert-butyl-benzene, 

TBT) ,  Chemical  Abstracts  Service 
(CAS)  Registry  Number  98-51-1,  is  a 
clear,  colorless,  combustible  liquid,  with 
a  distinct,  aromatic  odor.  It  is  produced 
by  the  alkylation  of  toluene  with  isobu¬ 
tylene.  p-tert-Butyltoluene  is  used  as  a 
solvent  in  the  preparation  of  resins  and 
as  a  primary  totermediate  for  synthesis 
in  the  chemical  and  pharmaceutical  in¬ 
dustries. 

The  primary  toxic  effect  of  p-tert- 
butyltoluene  is  irritation  of  the  sMn  and 
respiratory  tract.  Absorbed  p-tert-butyl- 
toluene  may  depress  the  central  nervous 
system  and  the  bone  marrow.  Decreased 
blood  pressme,  increased  pulse  rate  and 
abnormal  response  to  tests  of  cardiovas¬ 
cular  stress  have  also  been  reported  in 
employees  exposed  to  the  substance. 

Cumene  (Common  synonjins:  1-meth- 
ylethyl-benzene,  isopropylbenzene, 
2-phenylpropane,  ciunoL ,  CAS  Registry 
Number  98-82-8,  is  a  clear,  colorless, 
combustible  liquid  with  a  sharp,  aro¬ 
matic  odor.  It  is  produced  by  the  alkyla¬ 
tion  of  benzene  with  propylene  and  by 
fractionation  of  petroleum  distillates. 
Nearly  all  of  the  cumene  produced  is 
used  as  raw  material  for  phenol  and  ace¬ 
tone.  It  is  also  used  as  a  thinner  for 
paints  and  enamels  and  as  a  constituent 
of  certain  petroleum-based  solvents.  The 
production  of  cumene  in  1974  was  2.92 
billion  pounds. 

Exposure  to  cumene  may  cause  irri¬ 
tation  of  the  eyes,  skin  and  upper  res¬ 
piratory  tract.  At  sustained  high  levels 
of  exposure,  narcosis  leading  to  coma 
may  occur. 

Ethyl  benezene  (Common  synonyms: 
phenyl  ethane,  ethyl  benzol) ,  CAS  Regis¬ 
try  Number  100-42-5,  is  a  clear,  colorless, 
flammable  Uquid.  It  has  an  aromatic 
odor.  Almost  all  ethyl  benzene  is  pro¬ 
duced  by  the  alkylation  of  baazme  with 
etlndene,  although  a  small  amount  is 
Isolated  from  mixed  xylme  streams. 
Most  ethyl  benz^e  is  in  the  syn¬ 
thesis  of  styrene:  it  is  also  used  as  a  con¬ 
stituent  of  motor  and  aviation  fuels  and 
c(»nmerclal  aromatic  solvoits  for  paints 
and  lacquers.  Ethyl  benzene  production 
in  1974  was  5.7  billlcm  poxmds. 

Ethyl  benzene  is  an  Irritant  to  the  eyes 
and  mucous  membranes  of  the  upper 
respiratory  tract.  Exposiu*e  to  the  sub¬ 
stance  may  produce  headache,  and  at 
sustained  hi^  levds  of  exposure,  nar¬ 
cosis  leading  to  c(xna  may  occur.  Skin 
contact  with  ethyl  bexizene  may  produce 
a  dermatitis. 


alpha-Methyl  styrene  (Common  syn¬ 
onyms:  1-methylethenyl-benzene,  AMS, 
isopropenyl  benzene)  CAS  Registry 
Number  98-83-9,  is  a  colorless,  combus- 
ttt>le  liquid  with  a  characteristic  odor.  It 
is  produced  commercially  by  the  dehy¬ 
drogenation  of  cumene  and  also  as  a 
byproduct  in  the  manufacture  of  phenol 
and  acetone  by  the  cumene  oxidation 
process.  It  is  used  as  a  starting  material 
for  the  ssmthesis  of  chemicals  and  drugs 
and  is  also  polymerized  to  form  plastics 
and  acid  resins.  The  production  of  alpha- 
methyl  styrene  in  1973  was  52.5  million 
pounds. 

Exposure  to  alpha-methyl  styrene  may 
cause  Irritation  of  the  eyes,  upper  res¬ 
piratory  tract  and  skin.  Prolonged  and 
repeated  exposiu^  may  restilt  in  cen¬ 
tral  nervous  system  depression.  Pro¬ 
longed  contact  with  the  skin  may  pro¬ 
duce  a  dermatitis. 

Styrene  (Common  Synonyms:  Ethenyl 
benzene,  phenylethylene,  vinyl  benzene, 
styrene  monomer,  styrol,  styrolene,  cin- 
namene,  cinnamenol,  cinnamol),  CAS 
Registry  Number  100-42-5,  is  a  clear, 
colorless,  flammable  liquid.  It  has  a 
sweet,  pleasant  odor  at  low  concentra¬ 
tions,  but  a  disagreeable  odor  at  higher 
concentrations.  Chemically,  It  is  highly 
reactive.  Inhibitors  must  be  added  to  it 
during  storage  to  prevent  spontaneous 
polymerization. 

Styrene  is  produced  commercially  by 
the  catalytic  dehydrogenation  of  ethyl 
benzene  and  by  the  demethylation  of 
cumene.  It  has  become  Important  in¬ 
dustrially  in  the  manufacturing  of 
plastics  and  synthetic  rubber.  Styrene  is 
used  as  a  modifying  additive  for  resins 
and  as  a  chemical  intermediate.  Its  pro¬ 
duction  in  1974  was  6  billion  pounds. 

Styrene  may  be  Inhaled  or  ateorbed 
through  the  ddn.  It  can  cause  irritation 
of  the  eyes  and  upper  respiratory  tract. 
Styrene  is  a  defatting  agent  and  expo¬ 
sure  to  the  liquid  may  produce  cracking 
and  inflammation  of  the  skin.  Exposure 
to  high  concentrations  of  the  substance 
may  cause  central  nervous  system 
depression. 

Vinyl  toluene  (Common  Synonyms: 
1-etheuyl  -  4  -  methyl  -  benzene,  methyl 
styrene,  tolyl  ethyloie,  mixed  isomers 
of  meta-  and  para-vinyl  toluene)  CAS 
R^dstry  Number  622-97-9,  is  a  colorless 
liquid  with  a  disagreeable  odor.  A  com¬ 
bustible  liquid,  vinyl  toluene  is  a  mixture 
of  meta-  and  para-vinyl  toluenes  that 
are  produced  by  dehydrogenation  of  the 
meta-  and  para-ethyl  toluenes.  The 
meta-  and  para-ethyl  toluenes  are  in 
t\um  obtained  by  reacting  toluene  with 
ethylene.  Vinyl  toluene  is  used  chiefly 
in  the  manufactme  of  unsaturated  poly¬ 
ester  resins. 

Exposure  to  vinyl  toluene  may  cause 
Irritation  4>f  the  eyes,  upper  respiratory 
tract  and  skin.  Exposures  to  h^h  con¬ 
centrations  for  prolonged  periods  may 
produce  central  nervous  system  depres- 
sicm. 

Cyclohexane  (Common  synonyms : 
hexahydrobenzene,  hexamethylene,  ben¬ 
zene  hexahydride),  CAS  Registry  Num¬ 
ber  118-82-7,  is  a  colorless,  flammable 
liquid  with  a  mild,  sweet  odor.  It  is 
manufactured  by  the  catalsrtic  hydro- 
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genation  of  benzene  and  by  distillation 
from  petroleum.  Cyclohexane’s  most 
Important  use  in  as  a  chemical  inter¬ 
mediate  in  the  synthesis  of  adipic  acid 
(used  in  the  manufacture  of  nylon-6,6 
and  engineering  plastics),  and  capro¬ 
lactam  (used  in  nylon-6  production). 
Cyclohexane  is  a  solvent  for  resins  (used 
in  wire  coating),  cellulose  ethers,  fats, 
waxes,  essential  oUs  (used  in  the  per- 
fmne  industry),  and  crude  rubber.  In 
1974,  cyclohexane  production  was  2.34 
billion  pounds. 

Cyclohexane  is  irritating  to  the  eyes 
and  respiratory  tract.  Prolonged  or  re¬ 
peated  contact  may  cause  defatting  of 
the  skin,  resulting  in  dermatitis.  High  ex¬ 
posures  may  result  in  central  nervous 
system  depression  and  may  caiise  dizzi¬ 
ness,  nausea  and  imconsciouness. 

Camphor  (Common  synonyms:  1,7,7- 
trimethyl-2-oxobicyclo(2,2,4)  heptane,  2- 
camphonone,  syndetic  camphor,  giun 
camphor,  laurel  camphor),  CAS  Regis¬ 
try  Number  464-49-3,  is  a  white,  trans¬ 
parent,  crystalline  mass  with  a  charac¬ 
teristic  odor.  It  sublimes  readily  at  nor¬ 
mal  temperatures.  Camphor  is  a  bicyclic, 
saturate  terpene  ketone. 

More  than  three-fourths  of  the  cam¬ 
phor  sold  in  the  U.S.  is  produced  syn¬ 
thetically  from  pinene.  Camphor  is  also 
obtained  as  a  natural  product  from  wood 
distillation. 

It  is  used  as  a  plasticizer  in  the  manu¬ 
facture  of  plastics,  as  a  preservative  in 
pharmaceuticals  and  cosmetics,  and  as 
insect  repellent  (particularly  against 
clothes  moths) .  Camphor  is  also  used  in 
lacquers  and  varnishes,  explosives,  pyro¬ 
technics,  embalming  flui^,  foods  and 
tobacco  products,  and  in  the  manufac¬ 
ture  of  csrmene. 

Camphor  is  primarily  a  local  irritant. 
Exposure  to  camphor  may  produce  ir¬ 
ritation  of  the  eyes  and  nose,  with  a  risk 
of  loss  of  the  sense  of  smell.  High  ex¬ 
posures  affect  the  central  nervous  system, 
resulting  in  nausea,  vomiting,  dizziness, 
agitation  and  convulsions. 

Mesityl  oxide  (Common  ssmonyms:  4- 
methyl-3-penten-2-one,  isobutenyl 
methyl  ketone,  methyl  isobutenyl  ketone, 
isopropylidene  acetone),  CAS  Registry 
Number  141-79-7,  is  an  oily,  colorless  or 
clear  pale  yellow,  flammable  liquid.  It  has 
a  strong,  peppermint-like  odor.  Mesityl 
oxide  is  made  by  dehydration  of  diace¬ 
tone  alcohol  using  a  trace  of  iodine  as  a 
catalyst.  It  is  used  as  a  solvent  for  cel- 
lulosic  materials,  vinyl  chloride,  high 
molecular  weight  copolymer  resins,  stains 
and  roll-coating  inks.  It  is  also  used  In 
the  lacquer  and  leather  industries,  and 
has  found  utility  In  ore  flotation  and  In 
the  manufacture  of  methyl  Isobutyl 
carbinol. 

Mesityl  oxide  is  irritating  to  the  eyes 
and  mucous  membranes,  and  is  narcotic 
at  high  concentrations.  Liquid  mesial 
oxide  produces  marked  irritation  and 
comeal  Injury  upon  contact  with  the  eye. 
Skin  contact  with  liquid  mesityl  oxide 
may  result  in  irritation.  Kidney  damage 
and  chronic  central  nervous  system  ef¬ 
fects  have  been  reported  in  experimental 
animals  exposed  to  mesityl  oxide. 


5-methyl-Z-heptanone  CAS  Registry 
Number  541-85-8,  is  a  colorless,  cmnbus- 
tible  liquid  with  a  mild,  fruit  odor.  (In 
table  Z-1  §  1010.1000  this  substance  has 
been  inaccurately  designated  as  ethyl 
sec-sunyl  ketone.  The  more  precise  name 
for  the  substance  is  5-methyl-3-hepta- 
none.  It  is  also  Inaccvirately  referred  to 
as  ethyl  amyl  ketone,  EAK  and  amyl 
ethyl  ketone).  It  is  derived  primarily 
from  french  lavender  oil  by  isolation  and 
purification,  but  it  is  also  produced  syn¬ 
thetically.  5-methyl-3-heptanone  is  used 
as  a  solvent  in  various  operations  such 
as  surface  coating,  silk  screen  printing 
and  rubber-making.  It  is  also  used  as  a 
chemical  intermediate. 

The  substance  is  moderately  irritating 
to  the  eyes  and  mucous  membranes.  At 
high  concentrations  central  nervous  sys¬ 
tem  depression  may  occur,  leading  to  nar¬ 
cosis  and  eventually  coma.  Skin  contact 
with  the  liquid  may  result  in  dermatitis 
due  to  the  chemical’s  action  as  a  defat¬ 
ting  agent. 

Ozone  CAS  Registry  Number  10028- 
15-6  is  an  unstable,  corrosive  and  highly 
reactive  gas  with  a  colorless  to  blue  color 
and  a  pungent,  characteristic  odor. 
Ozone  is  formed  photochemically  in  the 
earth’s  stratosphere,  and  produced  com¬ 
mercially  from  air  or  oxygen  by  a  form  of 
electric  discharge.  Usually  all  ozone  is 
generated  at  the  point  of  use.  However,  a 
small  amount  of  ozone  bottled  in  cylin¬ 
ders  may  be  available.  Ozone  may  also 
be  produced  unintentionally  by  opera¬ 
tions  involving  high  intensity  ultravio¬ 
let  light  (such  as  hot  metal  operations, 
plasma  torch  (aerations,  direct  copying 
machines,  etc.)  and  high  voltage  elec¬ 
trical  equipment  (such  as  electrostatic 
precipitators,  corona  discharge,  arc  weld¬ 
ing,  etc.) .  Ozone  is  used  as  an  oxidizing 
agent  in  the  purification  of  drinking 
water,  preparation  of  chemicals,  treat¬ 
ment  of  industrial  wastes,  deodorization 
of  air  and  sewage  gases,  and  control  of 
bacteria  in  food  in  cold  storage. 

(^ne  is  extremely  irritating  to  the 
uiH>er  and  lower  respiratory  tract.  It  may 
produce  local  irritation  of  the  eyes  and 
mucous  membranes.  Ozone  may  cause 
pulmonary  edema  {^t  high  exposures.  Sys- 
temically,  ozone  has  been  report^  to 
mimic  the  effects  of  ionizing  radiation, 
and  thus  may  damage  chromosomal 
structures. 

IV.  The  proposal.  OSHA  proposes  to 
amend  Part  1910  by  the  addition  of 
standards  for  p-tert-butyltoluene,  cu¬ 
mene,  ethyl  benzene,  alpha-methyl  sty¬ 
rene,  styrene,  vinyl  toluene,  cyclohexane, 
camphor,  mesityl  oxide,  5-methyl-3-hep- 
tanone,  and  ozone.  The  proposal  in¬ 
cludes  the  following  major  provisions. 

Permissible  exposure  limit.  The  pro¬ 
posal  defines  p^inissible  exposure  by  ref¬ 
erence  to  the  exposure  limits  listed  in 
Tables  2^1  and  Z-2  of  S  1910.1000.  As 
previously  stated,  the  permissible  expo¬ 
sure  limits  have  not  been  changed  and 
are  not  at  issue  in  this  proceeding. 

Action  level.  The  prcHxi^  sets  the  ac¬ 
tion  lev^  as  one  half  the  eight  hour  time 
weighted  average  exposure.  The  action 
level  Is  the  point  at  which  certain  provi¬ 


sions  of  the  pn^xised  standards  must  be 
initiated,  such  as  onployee  exposure 
measurement,  training  oi  employees  and 
medical  surveUlaiace. 

OSHA  believes  it  is  appropriate  to 
designate  one  half  of  the  permissible  time 
weighted  averfige  exposiure,  as  the  action 
level,  for  the  following  reasons. 

Two  kinds  of  uncertainties  can  infect 
an  employer’s  efforts  to  be  reasoncUsly 
confident  of  the  results  of  his  exposure 
measuring  program.  First,  he  must  know 
if  his  sampling  and  analysis  accurately 
informs  him*of  his  ^ployee’s  actual  ex¬ 
posure  level  on  the  day  of  measiu^ment. 
Assuming  that  an  employee’s  exposure 
has  been  properly  measured  (excluding 
such  things  as  precision  and  accuracy  of 
the  sampling  method)  an  employer  can 
be  reasonably  sure  of  the  mployee’s  ex¬ 
posure  on  the  day  of  measurement. 

Second,  the  employer  must  also  know 
whether  the  measured  exposvire  level  on 
one  day  is  indicative  of  exposure  levels 
on  days  he  does  not  measure.  It  is 
known  that  the  level  of  contamination  in 
occupational  environments  varies  from 
day  to  day  in  a  random  fashicm.  This 
variation  in  levels  is  unavoidable;  Is  only 
minimally  connected  to  the  precision  and 
accuracy  of  the  method  of  measurement, 
and  does  not  Include  variatkms  due  to 
changes  in  work  processes  or  controls. 

OSHA  has  statistically  determined 
that  at  any  measurement  exposure  level 
below  the  permissible  limit,  some  pos¬ 
sibility  exists  that  on  unmeasiu^  days 
the  employee  may  be  exposed  over  the 
permissible  limit.  (Leidel,  NA..,  Buseh, 
K.A.  et  al,  “Exposure  Measurement  Ac¬ 
tion  Level  and  Occupational  Environ¬ 
mental  Variability,  “DHEW,  PHS,  CDC, 
NIOSH,  DLCD  (August  1975) .)  Above  one 
half  the  permissible  limit,  i.e.  the  action 
level,  the  statistical  risk  Is  such  than  an 
employer  cannot  reasonably  be  confi¬ 
dent  that  his  employees  may  not  be  over¬ 
exposed.  Therefore,  requiring  exposure 
measuronents  to  begin  at  the  action 
lev^  provides  the  employer  with  a  rea¬ 
sonable  degree  of  confidence  in  the  re¬ 
sults  of  his  measiu'ement  program. 

In  view  of  these  (xmsiderations  and  in 
order  to  provide  maximum  employee 
protection,  the  proposal  would  also  re¬ 
quire  the  employer  to  commence  medical 
surveillance  and  employee  training  pro¬ 
grams  at  the  action  level. 

Exposure  measurement.  In  establish¬ 
ments  where  any  of  the  regulated  sub¬ 
stances  are  released  into  the  workplace 
air,  the  employer  is  required  to  make  a 
written  initial  determination,  which  is 
an  estimate  of  whether  any  employee 
may  be  exposed  to  concentrations  in  ex¬ 
cess  of  the  action  level.  This  written  de- 
terminatirai  must  be  made  even  if  the  re- 
sidts  are  negative;  that  is,  even  if  the 
onployer  determines  that  no  employee  is 
exposed  above  the  action  level.  ’This  ini¬ 
tial  determination  is  normally  a  simple 
calculation  of  exposure  based  on  the 
amount  of  the  regulated  substance  pres¬ 
ent  in  the  workplace,  the  size  of  the 
workplace,  the  type  of  operati(m  being 
performed,  the  amoimt  and  tsrpe  of  ven¬ 
tilation,  and  the  proximity  of  employees 
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Changes  in  production,  process,  or  con¬ 
trol  require  retesting  of  the  ventilation 
system  to  assure  the  continuing  effective¬ 
ness  of  the  system  wider  changed  con¬ 
ditions. 

Respiratory  protection.  Respirators 
are  the  least  satisfactory  means  of  ex- 
poswo  control  because  they  are  capable 
of  providing  good  protection  only  if  they 
are  pn^rly  selected,  properly  fitted, 
worn  correctly  by  the  employees,  and  if 
they  are  replaced  when  they  cease  to 
provide  adequate  protection.  While  it  is 
possible  for  all  of  these  conditions  to  be 
met,  it  is  more  often  the  case  that  they 
are  not,  and  as  a  consequence,  the  pro¬ 
tection  of  employees  by  respirators  is  not 
effective.  Further,  employees  with  im¬ 
paired  respiratory  function  may  not  be 
able  to  wear  certain  types  of  respirators, 
such  as  those  operating  in  the  negative 
pressure  mode. 

Despite  the  inherent  difficulties  associ¬ 
ated  with  respirator  use,  they  remain  the 
only  form  of  protection  when  engineer¬ 
ing  and  work  practice  controls  are  not 
feasible  or  are  inadequate.  The  proposed 
standards  allow  respirators  to  be  used 
to  control  employee  exposwe  in  certain 
other  specific  situations,  such  as  for  very 
short  periods  (not  more  than  one  hour 
per  day,  one  day  per  week)  or  in  emer¬ 
gencies. 

The  proposed  standards  require  em¬ 
ployers  to  select  NIOSH-ME3A  approved 
respirators.  Acceptable  respirators  pre¬ 
scribed  by  these  proposals  were  sdlected 
by  OSHA  on  the  basis  of  such  relevant 
items  as  the  substances’  warning  and  ir¬ 
ritation  properties  and  respirator  protec¬ 
tion  factors.  l.e.,  measures  of  facepiece 
leakage.  Table  2  lists  the  respirators  ac¬ 
ceptable  at  various  airborne  concentra¬ 
tions  or  conditions.  However,  the  em¬ 
ployer  may  always  select  a  respirator 
providing  greater  protection;  that  is,  one 
prescribed  in  Table  2  for  hl^er  concen¬ 
trations  of  tiie  substance  than  are  pres¬ 
ent  in  the  workplace. 

Fire  and  safety.  As  previously  stated, 
the  proposed  standards  cross  reference 
various  sections  of  29  CPR  Part  1910  ap¬ 
plicable  to  the  regulated  substances  for 
the  purpose  of  aiding  employers  in  com¬ 
pliance.  This  is  particularly  true  of  the 
proposed  sections  on  fire  and  safety. 

The  proposed  standards  would  require 
the  employer  to  familiarize  himself  with 
the  guidelines  for  the  safe  handling  and 
use  of  each  regulated  substance  present 
in  his  establishment.  These  guidelines  are 
found  in  Api}endix  B  to  each  of  the  pro¬ 
posed  standtirds.  The  guidelines  give 
chemical  and  physical  data  for  each  reg¬ 
ulated  substance,  information  on  fire  and 
explosion  hazards,  and  spill,  leak  and 
disposal  procedwres.  Together  with  tiie 
references  given  in  the  fire  and  safety 
secticm  of  the  standard.  Appendix  B  pro¬ 
vides  a  basic  reference  of  the  known 
safety  and  health  hazards  of  each  regu¬ 
lated  substance. 

Personal  protective  clothing  and  sani¬ 
tation.  The  pr(HK>sed  standa^  contain 
requirements  for  the  use  of  protective 
clothing  and  equipment  and  for  actions 
to  be  taken  when  a  liquid  or  solid  form 
of  a  regulated  substance  comes  into  ccm- 


tact  with  eithio:  the  onployee’s  clothing 
(«  skin.  The  toxic  pr(H>erties  and  the  fire 
hazards  posed  by  each  regulated  sub¬ 
stance  were  considered  In  these  require¬ 
ments.  To  ensure  uniform  interpretation 
and  enforcement  of  the  personal  protec¬ 
tion  and  sanitation  requirements  for  sub¬ 
stances  (ff  similar  toxic  and  hazardous 
properties,  OSHA  and  NIOSH  have  de¬ 
veloped  requirements  stated  in  standard¬ 
ized  words  and  phrases,  based,  in  es¬ 
sence.  on  the  type  and  dxuration  of  effect 
and  amoimt  and  physical  state  of  the 
substance. 

Some  of  these  words  and  phrases  are 
designed  to  have  precisely  distinguishable 
meanings.  For  example,  requiring  em¬ 
ployees  to  “immediately”  remove  clothing 
when  it  becomes  “wet”  with  a  substance, 
should  be  distingiiished  from  reqtiiring 
removal  “prwnptly”  when  clothing  be¬ 
comes  “cemtaminated”  with  a  substance. 

The  “immediate”  removal  of  clothes 
reqxilres  the  employee  to  strip  in  place. 
“Prompt”  removal  of  clothes  allows  ac¬ 
tion  to  be  delayed  only  as  long  as  neces¬ 
sary  for  the  employee  to  get  to  a  change 
room,  lavatory  or  similar  facility.  The 
proposal  would  require  “immediate”  ac¬ 
tion  for  substances  known  to  have  the 
potential  for  causing  serious  injury  if 
not  immediately  attended  to,  or  which 
present  an  immediate  fire  hazard.  “Con¬ 
taminated”  applies  to  any  amount  of  the 
substance,  however  small,  for  which  there 
is  either  visual  or  sensual  evidence  of 
contact.  Included  would  be  clothing 
soiled  with  a  solid  substance  or  splashed 
with  a  few  drops  of  a  liquid.  “Wet”  ap¬ 
plies  to  an  amoimt  of  a  liquid  which  cov¬ 
ers  or  permeates  a  section  of  an  onploy- 
ee’s  skin  or  clothing  in  such  an  amoimt 
that  the  subst^ce  would  not  evaporate 
before  post-exposure  control  require¬ 
ments  (eg;.,  removal  of  the  clothing  or 
washing  of  the  affected  parts  of  the 
body)  could  be  complied  with. 

Spills  and  disposal  When  applicable, 
the  proposed  standards  contain  pro¬ 
cedures  for  the  cleanup  and  disposal  of 
spills  of  the  regulated  substances.  The 
purpose  of  these  procedures  is  to  prevent 
fires,  explosions,  or  dispersion  of  the  sub¬ 
stances  into  the  workplace  in  such  a 
manner  as  to  cause  the  permissible  ex¬ 
posure  limit  to  be  exceeded.  These  pro¬ 
cedures  are  established  as  general  duties 
since  it  is  not  possible  to  specify  pre¬ 
cisely  how  a  spill  will  be  cleaned  up  in  a 
particular  situation.  Therefore,  for 
chemicals  with  flash  points  of  less  than 
60  C.  (140  F.),  the  standards  merely  re¬ 
quire  immediate  elimination  of  the 
sources  of  ignition,  and  prohibit  Hushing 
of  the  substances  into  confined  spaces 
such  as  sewers  or  drainage  systems. 

Training  and  information.  Whenever 
the  regulated  chemicals  are  present,  the 
employer  is  required  to  have  copies  of 
these  regulations  with  Appendixes  A,  B, 
and  C  present  in  the  workplace  and  make 
them  available  to  employees.  This  re¬ 
quirement  merely  assures  that  those  who 
wish  to  do  so  can  readily  obtain  infor¬ 
mation  concerning  possible  hazards  in 
their  work  environment. 

The  pr(^)osal  would  require  the  em¬ 
ployer  to  provide  an  annual  training  pro¬ 


gram  for  employees  exposed  to  a  regu¬ 
lated  substance  in  excess  of  the  action 
level,  employees  exposed  to  skin  contact 
with  a  liquid  (or  solid,  when  applicable) 
form  of  a  regulated  substance,  and  em¬ 
ployees  who  work  where  the  regulated 
substances  present  a  fire  or  explosion 
hazard.  This  employee  training  program 
must,  at  a  minimum,  present  the  in¬ 
formation  contained  in  the  Substance 
Safety  Data  Sheet  (Appendix  A)  ;i  a  re¬ 
view  of  the  signs  and  ssunptoms  of  ex¬ 
posure,  and  medical  conditions  which 
may  be  aggravated  by  exposure  to  the 
regulated  materials;  and  instruct  em¬ 
ployees  to  report  any  such  signs,  symp¬ 
toms  or  medical  conditions  to  the  em¬ 
ployer.  Employees  must  also  be  trained 
in  the  safe  use  of  the  regulated  sub¬ 
stances,  emergency  procedures,  and  cor¬ 
rect  use  of  protective  equipment.  This 
training  will  contribute  to  employee 
safety  and  health  by  providing  informa¬ 
tion  which  will  enable  employees  to  pro¬ 
tect  themselves  from  hazards  which  may 
be  encountered  in  working  with  these 
toxic  substances. 

Medical  surveillance.  This  proposal 
prescribes  different  medical  programs  de¬ 
pending  on  the  substance  to  which  em¬ 
ployees  are  or  will  be  exposed. 

Ozone  and  p-tert-Butyltoixiene.  For 
employees  who  'will  be  exposed  to  air¬ 
borne  concentrations  at  or  above  the  ac¬ 
tion  level  of  p-tert-butyltoluene  and 
ozone,  preplacement  and  periodic  medi¬ 
cal  examinations  at  designated  inter¬ 
vals  are  required.  Preplacement  and  per¬ 
iodic  medical  examinations  are  also  re¬ 
quired  for  those  employees  who  will  be 
exposed  to  skin  contact  with  liquid 
p-tert-butyltoluene.  Moreover,  interim 
examinations  are  required  if  t^  employee 
develops  certain  signs  or  symptoms 
and  suspects  they  are  caused  by  exposure 
to  the  substance.  The  scope  of  these  in- 
'terim  examinations  will  vary,  in  the 
judgment  of  the  examining  i^sician,  in 
light  of  the  signs  or  symptoms  prescribed. 

The  other  regulated  substances.  The 
proposal  requires  the  employer  to  ob¬ 
tain  a  limited  medical  history  from  all 
employees  who  are,  or  who  will  be,  sub¬ 
ject  to  skin  contact  with  liquid  forms  of 
the  substances  or  will  be  exposed  to  air¬ 
borne  concentrations  at  or  above  the  ac¬ 
tion  level.  Preplacement  surveillance  is 
limited  to  the  taking  of  a  medical  his¬ 
tory  to  disclose  employees  with  specified 
pre-existing  conditions  which  might  put 
them  at  increased  risk  from  exposure. 

Replacement  medical  examinations  are 
required  only  if  an  employee  indicates  a 
history  of  certain  conditions  which  may 
place  him  at  increased  risk.  Medical  ex¬ 
aminations  must  also  be  made  available 
to  any  onployee  who  reports  that  he  has 
developed  any  of  the  specified  medical 
conditions,  or  that  he  has  developed  any 
of  the  signs  or  symptoms  of  exposure 
listed  in  the  Substance  Safety  Data  Sheet 
in  Appendix  A  of  each  pitHxxsal.  These 
examinations  will  also  vary  in  scope,  in 
the  judgment  of  the  examining  physi¬ 
cian,  in  light  of  the  signs  or  symptoms 
prescribed. 

When  a  medical  examination  is  re¬ 
quired,  the  enqiloyer  must  provide  the 
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examining  physician  with  a  copy  of  these  catkm,  conflicting  standards,  and  inap-  ment  procedure,  observe  all  the  steps  re¬ 
standards,  a  description  of  the  employee’s  mropriate  recordkeephie  requirements,  m  lated  to  the  measurement  procedure  that 
duties  as  they  relate  to  his  exposure,  so  an  effort  to  eliminate  problems  where  are  performed  at  the  place  of  exposure, 
that  the  physician  will  understand  the  any  exist  in  the  Department  of  Labor,  I  and  to  record  the  results  obtained, 
circumstances  which  lead  to  exposure  to  have  requested  my  agency  heads'  to  as-  Appendixes.  The  information  con- 
a  regulated  substance;  a  description  of  sess  the  small  business  impact  of  the  laws  tained  in  the  three  appendixes  is  ad- 
any  personal  protective  equipment  used  they  administer  and  determine  what  can  visory  in  nature  and  is  not  intended,  by 
by  the  employee,  including  respirators;  be  done  to  ease  the  burden  on  the  small  itself,  to  create  any  additional  obliga- 

and  information  concerning  actual  and  onployer,  while  still  assiuing  compliance  tions  not  otherwise  imposed  by  the  staiid- 

estimated  exposures  to  which  the  em-  with  the  law.”  ard  or  to  detract  from  any  existing  obli- 

ployee  has  been  or  will  be  exposed.  If  re-  Although  it  is  clear  that  OSHA’s  flrst  gation.  Appendix  A,  the  “Substance 
quested  by  the  ihysician,  the  employer  and  prime  responsibility  is  to  assure  an-  safe^  Data  Sheet,”  is’  geared  to  the  em- 
.  must  also  provide  any  available  employee  ployee  safe  and  healthful  places  of  em-  pioyee.  It  explains,  in  simple  language, 
medical  history  information.  This  pro-  ployment,  the  Act  and  its  legislative  his-  the  substance  iden^cation,  health  haz- 
vlsion  will  assure  that  the  physician  has  tory  recognize  that  economic  and  tech-  ards  associated  with  the  regidated  sub- 
mough  information  readily  available  so  nological  feasibility  are  legitimate  fac-  stance,  emergency  flrst  aid  procedures, 
that  he  may  provide  an  opinion  based  on  tors  to  be  considered  in  the  setting  of  protective  clothing  and  equipment  to  be 

all  of  the  relevant  facts.  Appendix  C  is  occupational  safety  and  health  stand-  y  . - 

provided  to  aid  the  physician  in  evaluat-  ards.  ! 

Ing  the  potential  health  hazards.  In  additUm,  the  Act  explicitly  takes  ] 

Following  the  medical  examination,  the  cognizance  of  its  impact  upon  affected 
employer  must  obtain  a  written  opinion  small  business,  specifically  with  respect 
fitxn  the  examining  physician  stating  to  any  recordk^ping  requirements  which  , 
whether  Uie  employee  has  any  medical  are  impos^. 

condition  that  would  place  him  at  in-  Pursuant  to  section  8(d)  of  the  Act, 
creased  risk  to  his  health,  or  that  would  OSELA  is  exploring  methods  of  reducing, 
be  aggravated  by  exposure  to  one  of  the  to  the  maximum  extent  possible,  the  ad- 
regulated  substances.  'Die  written  opinion  ministrative  and  economic  burdens  of  the 
must  also  state  any  recommended  limita-  pn^xisal’s  various  recordkeeping  require- 
tions  on  the  employee’s  exposure  to  the  ments. 

substances  and  any  limitations  upon  While  the  proposal  does  not  address 
the  employee’s  ability  to  wear  respirators  its^  to  specific  alternatives,  OSHA  in- 
or  other  protective  equipment.  Further,  vites  comments  concerning  options  which 
the  opinion  must  state  that  the  onployee  would  both  provide  full  protection  to  af- 
has  been  informed  of  any  medical  con-  fected  emidoyees  and  at  the  same  time 
diti(ms  which  would  require  further  ex-  would  minimim  the  administrative  and 
amination  or  treatment.  However,  the  economic  burden  on  affected  onployers — 
written  opinion  shall  not  contain  specific  especially  those  with  small  numbers  of 
findings  or  diagnoses  unrelated  to  the  onployees,  non-fixed  workplaces,  or 
employee’s  exposure  to  any  of  the  regu-  hi^y  transient  workforces, 
lated  substances  encountered  in  the  Access  to  records.  The  proposals  pro¬ 
workplace.  ’Ihe  proposal  also  provides  vide  for  access  to  records  of  exposure 
that  no  employee  studl  be  exposed  to  a  measurements  by  employees,  former  em- 
regulated  substance  in  such  a  way  as  to  pioyees  or  their  representatives,  and  ac- 
put  the  onployee  at  increased  risk  of  cess  to  medical  records  by  physicians 
material  impairment  of  his  health  from  designated  by  employees  or  forma*  em- 
such  mcposure.  pioyees.  It  should  be  noted,  however,  that 

Recordkeeping.  The  proposal  requires  the  employer  is  required  to  maintain 
the  employer  to  maintain  written  rec-  records  only  for  the  period  of  time  speci- 
ords  oi  the  following:  exposure  deter-  fied  in  the  proposals.  Therefore,  although 
mlnaUons,  measurements  of  onployee  a  former  employee  has  the  right  to  have 
e3Q)06ure,  tests  of  mechanical  ventilation  his  medical  records  made  available  to  his 
ssrstons  (where  such  systems  constitute  private  physician,  this  right  only  exists 
engineoing  controls),  annual  training'  as  long  as  the  employer  retains  such 
sessions,  and  records  req\iired  by  em-  records  after  the  person  leaves  his 
ployee  medical  surveillance  provisions.  employ. 

OSHA  is  aware  that  certain  provisions  Observation  of  measurement.  Section 
of  thin  proposal,  such  as  medical  surveil-  8(c)  (3)  of  the  Act  provides  that  vdiere 
lance  the  extoided  retention  period  measuring  of  employee  exposure  to  a 
for  medical  monitoring  records,  may  pose  toxic  substance  is  required  by  a  stand- 
special  problems  to  s<mie  employers,  es-  ard,  the  Secretary  sludl.  by  regulation, 
pecisdly  those  who  have  small  numbers  ensure  that  employees  or  their  repre- 
of  employees,  operate  with  non-fixed  sentatives  have  an  opportunity  to  serve 
places  of  emi^yment,  or  use  workforces  such  monitoring, 
which  are  hlcdily  transioit  in  nature.  Accordingly,  the  proposed  standards 
This  awareness  has  been  expressed  by  would  require  employers  to  give  affected 
the  Department  of  Labor  in  a  statement  employees  or  their  representatives  an 
sulmiltted  to  the  House  SubWHnmlttee  on  opportunity  to  observe  any  measuring  of 
Environmental  Problans  Affecting  OnaU  employee  exposure  to  any  of  the  regu- 
Business  on  26  June  1975,  as  follows:  “It  lated  substances  conducted  pursuant  to 
has  becmne  Increasingly  evident  that  the  these  regulations.  The  proposals  require  ^ 

Cfxnbined  body  of  Federal  regulations  the  observers  to  use  whatever  personal  ^ 
imposes  a  substantial,  and,  to  some  ex-  protective  devices  are  required,  and  to 
tent»  unnecessary  burden  upon  employ-  comply  with  all  other  applicable  safety 
ers,  particularly  those  who  run  small  procedures.  reg 

businesses.  While  most  of  these  require-  In  order  to  effectively  exercise  the 
ments  serve  a  necessary  and  useful  pur-  opportunity,  observers  would  be  entitled  C<m 
pose,  a  definite  potential  exists  for  dupli-  to  receive  an  explanation  of  the  measure-  or 


substance. 

Appendix  B,  the  “Substance  Technical 
Guidelines,”  is  meant  to  aid  the  employer 
in  complying  with  the  requirements  of 
the  proposed  standards.  It  Includes  phys¬ 
ical  and  chonical  data,  fire  and  explo¬ 
sion  hazard  data,  details  of  cleanup  and 
disposal  of  spills,  and  information  on  how 
to  take  air  samples. 

Appendix  C,  the  “Medical  Surveillance 
Guidelines,”  is  intended  for  the  examin¬ 
ing  physician.  The  employer  is  required 
to  provide  it  to  the  physician  when  em¬ 
ployees  are  undergoing  required  medical 
examinations.  Because  a  physician  can¬ 
not  be  expected  to  be  knowledgeable 
about  all  of  the  chemical  substances  used 
in  Industry,  and  in  many  instances  the 
usual  medical  libraries  lack  the  necessary 
information.  Appendix  C  assures  that  the 
physician  has  adequate  Information  to 
conduct  a  meaningful  examination. 

As  stated  in  29  CFR  1910.5,  specific 
rules  prevail  over  more  general  ones.  It 
should  be  noted  that  these  prcgposals,  if 
adopted,  will  supersede  8  1910.134(c)  and 
(g)  1 1910.93(e),  and  8  1910.133(a)  G)  as 
they  rdate  to  these  substances,  and  any 
other  provision  of  Part  1910  which  is  not 
consistent  with  the  provisiofis  contained 
herein. 

Public  participation.  Interested  persons 
are  invit^  to  comment  on  the  proposed 
standards.  Written  data,  views,  and  ar- 
gumoits  concerning  the_  proposals  must 
be  submitted  in  quadnqdicate  to  the 
Docket  Officer,  Docket  SCP-2,  Occupa¬ 
tional  Safety  and  Health  Administra- 
ti(»i.  Room  N3620.  200  Ccmstitution  Ave¬ 
nue,  N.W.,  Washington,  D.C.  20210,  on  or 
before  December  1,  1975.  Written  sidt>- 
mi88i<nis  must  clearly  Identify  the  provi¬ 
sions  of  the  proposal  addres^  and  the 
position  taken  with  respect  to  each  such 
provision.  The  data,  views,  and  argu¬ 
ments  will  be  available  for  public  inspec¬ 
tion  and  e(H>ying  at  the  above  address. 
All  written  submissions  rec^ved  will  be 
,  made  a  part  the  record  of  this  proceed- 
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(1)  Cost  imp&ct  (»  consumers,  busi¬ 
nesses,  markets  Federal,  state,  or  local 
government; 

(2)  Effect  on  productivity  of  wage- 
earners,  business  or  government; 

(3)  Effect  on  competition; 

(4)  Effect  on  supplies  of  important  ma¬ 
terials,  products,  or  services; 

(5)  Effect  on  employmmt;  and 

(6)  Effect  on  energy  supply  or  demand. 

It  is  OSHA’s  intention  to  prepare  an 

Inflationary  impact  statement  and  anal¬ 
ysis,  if  appropriate,  or  a  certification  that 
the  proposals  have  no  substantial  in¬ 
flationary  impact,  at  least  30  days  prior 
to  any  public  hearings  on  the  proposed 
standards.  Ihe  potential  inflationary  im¬ 
pact  of  each  ot  the  prtmosed  standards 
win  be  an  appropriate  issue  at  the  hear¬ 
ings. 

This  procedure  has  been  concurred  in 
by  the  Council  on  Wage  and  Price  Sta¬ 
bility  in  accordance  with  the  Office  of 
Managraient  and  Budget  Circular  A-107 
(January  28,  1975),  issued  pursuant  to 
Executive  Onler  11821  (89  PR  41501,  No- 
vembi^*  27, 1974) . 

(Comments  and  information  relevant  to 
the  possible  environmental  impact  of  the 
Standards  Completkm  Project,  of  which 
this  proposal  is  a  part,  are  also  solicited. 
The  National  Environmental  Policy  Act 
ot  1969  (NEPA)  (42  U.S.C.  4321-4347), 
requires,  among  other  things,  that  Fed¬ 
eral  agencies  assess  their  proposed  ma¬ 
jor  actitms,  including  rulemaking,  to  de¬ 
termine  whether  a  significant  impact  on 
the  quality  of  the  human  environment 
may  result.  OSHA  has  prepared  a  draft 
aivironmental  impact  statement  on  the 
project. 

On  August  29,  1975,  the  (Xaincil  on 
Envinximental  Quality  puUished  a 
notice  of  the  availability  of  a  Draft  En¬ 
vironmental  Impact  Statemmt  on  the 
Standards  Completion  Project  in  the 
Federal  Register  (40  FR  39923-39926). 
The  Draft  EIS  is  available  in  the  OSHA 
Technical  Data  Center,  Room  N3620, 
Department  of  Labor,  200  Constitution 
Avenue,  N.W.,  Washington,  D.C.  20210. 
Any  interested  person  may  obtain  a  copy 
of  the  draft  EIS  by  addressing  a  request 
to  the  above  address. 

Accordin^y,  pursuant  to  Sections  6(b) 
and  8(c)  (3)  of  the  Occupatkmal  Safety 
and  Health  Act  of  1970  (84  Stat  1593, 
1599  ;  29  nH.C.  655,  657),  and  29  CFB 
Part  1911,  it  is  hereby  proposed  to  amend 
Subpart  Z  of  Part  1910  of  Title  29,  Code 
of  Federal  Regulations  by  adding  eleven 
new  sections  as  set  forth  below. 

See. 

1910.1032  p-tert-Butyl  toluene. 

1910.1033  Ctunene. 

1910J034  Ethyl  Ijenzene. 

1910.1035  alpha-Methyl-styrene. 

1910.1036  Styrene. 

1910.1037  Vinyl  toluene. 

1910.1038  Cyclohexane. 

1910.1039  Caau>hor. 

1910.1040  Mesityl  oxide. 

1910.1041  5-Methyl-S-heptanone. 

1910^042  Oaone. 

Signed  at  Washington,  D.C.  this  29th 
day  eft  September  1975.  . 

Joan  T.  Duelop, 

Secretary  of  Labor. 


6  1910.1082  p  tetf-Bwtyholwewe. 

(a)  Definitions.  (1)  Termlssible  ex¬ 
posure*  means  exposure  emptoyees  to 
airborne  concentratkms  of  p-tert-butyl- 
toluene,  not  in  excess  of  10  parts  per  mil¬ 
lion  (ppm)  (60  mflligrams  per  cubic 
meter  (mg/cu  m)).  averaged  over  an 
eight-hour  work  shift  (time  weighted 
average) ,  as  stated  In  S  1910.1000.  Table 
Z-1. 

(2)  “Action  level”  means  one  half  of 
the  permissible  exposure  for  p-tert- 
butyltoluene. 

(b)  Exposure  determination  and  meas¬ 
urement.  (1)  Each  enployer  aiio  has  a 
place  of  employment  in  which  p-tert- 
butyltoluene  is  released  into  the  work¬ 
place  air  shall  determine  if  any  employee 
may  be  exposed  to  airborne  concentra- 
tiems  of  p-tert-butyltoluene  at  or  above 
the  action  level.  The  determination  shall 
be  made  each  time  there  is  a  change  in 
production,  process,  or  control  measures 
which  could  result  in  an  Increase  in  air¬ 
borne  ccmcentrations  of  p-tert-butyl- 
toluene. 

(2)  A  writt^  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  information: 

(i)  Any  infmmation,  observations,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  p-tert-butyltoluene; 

(ii)  Any  measurements  of  p-tert- 
butyltoluene  taken; 

(iii)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  p-tert-butyltoluene;  and 

(iv)  Date  of  'determinaticm,  work  being 
performed  at  the  time,  location  within 
the  work  site,  name,  and  social  security 
number  of  ea^  employee  considered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  p-tert- 
butyltoluene  at  or  above  the  action  level, 
the  exposure  of  the  employee  in  each 
work  operation  who  is  believed  to  have 
the  greatest  exposure  shall  be  measured. 
The  exposure  measurement  shall  be  rep¬ 
resentative  of  the  maximum  eight-hour 
a’ork  shift  (time  weighted  average)  ex¬ 
posure  of  Uie  onployee. 

(4)  If  the  exposure  measurement  taken 
pursuant  to  paragraph  (b)  (3)  of  this  sec¬ 
tion  reveals  onployee  exposure  to  p-tert- 
butyltoluene  at  or  above  the  action  level, 
the  enmloyer  shall: 

(i)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level;  and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 

(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  p-tert-butyltoluene  at  or  above  the 
aetkm  lev^.  but  not  above  the  permissi¬ 
ble  exposure,  the  exposiure  of  that  em¬ 
ployee  shall  be  measured  at  least  every 
two  months. 

(6)  If  ui  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  p-tert-butyltoluene  above  the  permis¬ 
sible  exposure,  the  employer  shall: 

(i)  Measure  monthly  the  expMisure  of 
the  employee  so  exposed ; 

(11)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(ill)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 


found  to  be  exposed  to  p-tert-butlt(duene 
above  the  permisslUe  exposure.  The  em¬ 
ployee  shall  idso  be  notUled  (ff  the  cor¬ 
rective  action  being  taken  to  reduce  the 
exposure  to  at  or  bdem  the  permissible 
exposure. 

(7)  If  two  consecutive  employee  expo¬ 
sure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposed  to  p-tert-butyltoluene  below  the 
action  level,  the  emplosrer  may  terminate 
measurement  for  the  employee. 

(8)  For  purposes  of  this  paragraph  em¬ 
ployee  exposure  is  that  which  would  oc¬ 
cur  if  the  emidoyee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 
an  eight-hour  work  shift  (see  Appendix 
B  (IV)  of  this  section) . 

(2)  The  method  of  measmement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95  percent,  of  not  less  than  that  given 


in  Table  1. 

Tablk  1 

Required 

accuracy 

Concentration  (percent) 

Above  permissible  exposure _  ±35 

At  or  below  the  permissible  exposure 

and  above  the  action  level _  ±35 

At  or  below  the  action  level _  ±50 


(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  p-tert-bu<7ltoluene  above 
the  permissible  exposure  as  defined  in 
paragraph  (a)(1)  of  this  section. 

(2)  Empk^ee  exposures  to  airborne 
concentrations  of  p-tert-butyltoluene 
shall  be  controlled  to  at  or  below  the  per¬ 
missible  exposure  by  engineering  and 
work  practice  controls: 

(i)  Engineering  and  work  practice 
controls  shah  be  Instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissiUe 
exposure,  except  to  the  extent  that  such 
controls  are  nc4  feasible. 

(ii)  Wherever  engineering  and  work 
practice  controls  are  not  sufficient  to  re¬ 
duce  exposures  to  at  or  below  the  per¬ 
missible  exposure,  they  shall  nonetheless 
be  used  to  reduce  exposure  to  the  lowest 
levd  feasible  and  shall  be  supplemented 
by  respirators  in  accordance  with  para- 
grai^  (d)  (4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  system  effectiveness,  for  example, 
air  velocity,  static  pressure,  or  air  vol¬ 
ume,  shall  be  made  at  least  every  three 
months.  Measurements  of  system  effec¬ 
tiveness  shall  also  be  made  within  five 
days  of  any  change  in  productiem,  proc¬ 
ess,  or  control  which  might  result  in  an 
increase  in  airborne  concentrations  of 
p-tert-butyltoluene. 

(ii)  Where  a  fan  is  located  in  duct¬ 
work  and  where  p-tert-butyltoluene  is 
present  in  the  ductwork  in  concentra¬ 
tions  greater  than  3500  ppm.  the  fan 
rotating  element  shall  be  of  nonsparking 
material  or  the  casing  shall  consist  of,  or 
be  lined  with,  nonsparking  matertal. 
Thn-e  shall  be  sufficient  clearance  be- 
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tween  the  fan  rotating  element  and  the 
fan  casing  so  as  to  prevent  contact. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the 
use  of  respirators  except: 

(i)  During  the  time  period  necessary 
to  install  or  implement  engineering  or 
work  practice  controls;  or 

(ii)  In  work  situations  in  which  en¬ 
gineering  and  work  practice  controls  are 
technically  not  feasible;  or 

(iii)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 


tions  of  p-tert-butyltoluene  to  at  or  be¬ 
low  the  permissible  exposure;  or 

(iv)  For  operaticms  which  require  res¬ 
pirator  use  for  not  longer  than  one  hour 
per  day  and  not  more  frequently  than 
one  day  per  week;  or 
(V)  In  wnergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  re¬ 
duce  employee  exposure,  the  employer 
shall  select  and  provide  the  appropriate 
respirator  from  Table  2  and  sh^  ensure 
that  the  employee  uses  the  respirator 
provided. 


Table  2. — Respiratory  Protection  for  p-tert-Butyltoluene 


Condition  or  vapor  concentration  Respiratory  protection 

600  p/m  or  less _  Chemical  cartridge  respirator  with  full  facepiece  And 

organic  vapor  cartridge  (s) . 

Oas  mask  with  chin-style  or  front-  or  back-mounted 
organic  vapor  canister. 

SuppUed-alr  respirator  with  a  full  facepiece,  hood,  or 
helmet. 

Self-contained  breathing  apparatus  with  a  full  face- 
,  piece. 

1,000  p/m  or  less _  A  type  C  supplied-air  respirator  with  a  full  facepiece 

operated  in  pressure-demand  or  other  positive  pres¬ 
sure  mode  or  with  a  full  facepiece,  hood,  or  helmet 
operated  in  continuous  flow  mode. 

Greater  than  1,000  p/m  or  entry  Self-coptained  breathing  apparatus  with  a  full  face- 
and  escape  from  unknown  con-  piece  operated  in  the  pressme-demand  or  other 
centratlons.  positive  pressure  mode. 

A  combination  respirator  with  a  full  facepiece  which 
includes  a  tirpe  C  supplled-alr  respirator  operated  in 
the  pressure-demand  or  other  positive  pressure  or 
contlnuo\is-flow  mode  and  an  auxiliary  self-contained 
breathing  apparatus  operated  in  the  pressure-demand 
or  other  positive  pressme  mode. 

Fireflghting  _  Self-contained  breathing  apparatus  with  a  full  face- 

piece  operated  in  the  pressure-demand  or  other  posi¬ 
tive  pressiu-e  mode. 

Esc84>e  -  Any  gas  mask  providing  protection  against  organic 

vapors. 

Any  escape  self-contained  breathing  apparatus. 


(4)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  5  1910.133(a)  (2) -(a)  (6) 
where  liquid  p-tert-butyltoluene  may 
contact  the  eyes. 

(g)  SpiUs  and  disposal.  In  the  event 
that  liquid  p-tert-butyltoluene  is  spilled 
the  ^ployer  shall  provide  available  ven¬ 
tilation,  and  theii  clean  up  the  spill. 

(h)  Sanitation.  Employers  shall  ensure 
that  employees  whose  skin  becomes 
contaminated  with  p-tert-butyltoluene 
promptly  wash  or  shower  with  soap  or 
mild  detergent  to  remove  any  p-tert- 
butyltoluene  from  the  skin. 

(i)  Training  and  inf  ormation.  (1)  Each 
employer  who  has  a  workplace  in  which 
p-tert-butyltoluene  is  present  shall  keep 
a  copy  of  this  regulation  with  Appendixes 
A,  B,  and  C  at  the  workplace.  This  mate- 
r^l  shall  be  made  readily  available  to 
affected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  p-tert-butyltoluene  above  the 
action  level  or  employees  who  have  skin 
contact  with  liquid  p-tert-butyltoluene 
or  employees  who  work  where  p-tert-bu¬ 
tyltoluene  presents  a  fire  or  explosion 
hazard  shall  annually: 

(1)  Inform  affect^  employees  of  the 
Information  contained  in  the  Substance 
Safety  Data  Sheet  for  p-tert-Butyl- 
toluene  (Appendix  A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  s3nnptoms  of  exposure  to  p- 
tert-butyltoluene ; 

(iii)  Instruct  affected  employees  to 
advise  the  employer  of  the  development 
of  signs  or  sjrmptoms  of  exposure  to  p- 
tert-butyltoluene  which  are  listed  in  Ap¬ 
pendix  A  of  this  section;  and 


(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Biu*eau  of  Mines) 
or  by  the  National  Institute  for  Occiqia- 
tional  Safety  and  Health  under  the  pro¬ 
visions  of  30  CPR  Part  11. 

(7)  The  employer  shall  institute  a 
respiratory  protection  program  in  ac¬ 
cordance  with  §1910.134  (b),  (d),  (e), 
and  (f ) . 

(e)  Fire  and  safety.  (1)  The  employer 
shall  famUiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance 
Technical  Guidelines  (Apptendix  B  of 
this  section)  for  p-tert-butyltoluene. 

(2)  For  the  purpose  of  compliance 
with  §  1910.309,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  p-tert-butyltoluene  shall  be  Class  I, 
Group  D. 

(3)  For  the  purpose  of  compliance 
with  §  1910.157,  p-tert-butyltoluene  is 
classified  as  a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance 
with  §  1910.178,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  p-tert-butyltoluene  shall  be  Class  I, 
Group  D. 

(5)  For  the  purpose  of  compliance 
with  §  1910.106,  Uquid  p-tert-butyltolu¬ 
ene  is  classified  as  a  Class  niA  combus¬ 
tible  liquid. 

(6)  Sources  of  ignition  such  as  smok- 


where  p-tert-butyltoluene  presents  a  fire 
or  explosion  hazard. 

(7)  p-tert-butyltoluene  shall  be  stored 
so  as  not  to  come  in  contact  with  strong 
oxidizing  agents. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated 
or  prolonged  skin  contact  with  liquid  p- 
tert-butyltoluene.  Face  shields  shall 
comply  with  §1910.133  (a)(2),  (a)(4), 
(a) (5),  and  (a) (6). 

(2)  Employers  shall  ensure  that  non- 
impervious  clothing  which  becomes  con¬ 
taminated  with  p-tert-butyltoluene  be 
removed  promptly  and  not  rewom  imtil 
the  p-tert-butyltoluene  is  removed  from 
the  clothing. ' 

(3)  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  p-tert-butyltoluene  is 
placed  in  closed  containers  for  storage 
until  it  can  be  discarded  or  until  the 
employer  provides  for  the  removal  of  p- 
tert-butyltoluene  from  the  clothing.  If 
the  clothing  is  to  be  laundered  or  other¬ 
wise  cleaned  to  remove  the  p-tert-butyl¬ 
toluene,  the  employer  shall  inform  the 
person  performing  the  (aeration  of  the 
hazardous  properties  of  p-tert-butyl- 


(iv)  Provide  training  to  ensure  that 
affected  employees  xmderstand  the  pre¬ 
cautions  of  safe  use,  emergency  proce¬ 
dures,  and  the  correct  use  of  protective 
equipment  relative  to  p-tert-butyltolu¬ 
ene. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  medi¬ 
cal  procedures  shall  be  performed  by  or 
under  the  supervision  of  a  physician  at 
no  cost  to  the  employee. 

.  (2)  Preplacement  medical  examina¬ 
tion.  The  employer  shall  make  available 
to  each  employee  who  is  exposed,  or  will 
be  exposed,  to  liquid  p-tert-butyltoluene 
or  to  airborne  concentrations  of  p-tert- 
butyltoluene  at  or  above  the  action  level, 
without  regard  to  the  use  of  respirators, 
a  preplacement  medical  examination 
whidi  must  include  as  a  minimum  the 
following: 

(i)  A  medical  history  and  physical 
examination  with  emphasis  on  the  blood, 
heart,  and  central  nervous  system; 

(11)  a  blood  count  to  include  at  least 
a  hemoglobin,  hematocrit,  white  and  red 
cell  count  and  a  differential  smear; 

(iii)  an  electrocardiogram. 

(3)  Periodic  medical  examination.  The 
employer  shall  make  available  to  each 
employee  exposed  to  liquid  p-tert-butyl- 
toluene  or  to  airborne  conc^trations  of 
p-tert-butyltoluene  at  or  above  the  ac- 


Ing  or  open  flames  are  prohibited  toluene. 


tion  level,  without  regrard  to  the  use  of 
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respirators,  six  months  irom  the  date  of 
the  employee’s  first  exposure,  and  every 
six  months  thereafter,  a  periodic  medical 
examination  which  must  include  the  fol¬ 
lowing: 

(i)  A  medical  history  and  physical 
examination  referrable  to  the  hemo¬ 
poietic  system; 

(11)  A  blood  count  to  Include  at  least 
a  hemoglobin,  hematocrit,  white  and  red 
cell  count  and  a  differential  smear: 

(iii)  An  electrocardiogram. 

(4)  AUemative  medical  procedures.  If 
the  ftTamining  physician  (looses  to  use 
alternative  medical  procedures  to  those 
specified  in  pcuagraphs  (j)(2)  and  (j) 

(3)  of  this  section,  the  employer  may  ac¬ 
cept  such  alternative  medical  procedures 
as  meeting  the  requirements  of  this  sec¬ 
tion  provided  that  the  employer: 

(I)  Obtains  a  statement  from  the  ex¬ 
amining  physician  setting  forth  the  al¬ 
ternative  medical  procedures,  the  ra¬ 
tionale  for  substitution,  and  evidence 
that  they  will  be  equally  ective. 

(11)  Informs  each  exposed  w^ker  ol 
the  fact  tiiatialtemative  medical  proce¬ 
dures  to  those  required  In  paragraphs 
(J)  (2)  and  (J)  (3)  of  this  sectkm  are  to 
be  made  available. 

(5)  Interim  medical  examination.  The 
onployer  shall  provide  an  Interim  med¬ 
ical  examlnati<m  for  the  employee  if  the 
employee  infmms  the  employer  of  any 
of  the  signs  or  symptoms  of  exposure  to 
p-tert-butyltoluene  which  are  listed  In 
Appendix  X  which  the  onployee  suspects 
are  caused  by  exposure  to  p-tert-butyl- 
toluene. 

(6)  Informing  the  physician.  The  em- 
ployor  Shan  provide  to  the  physician  per¬ 
forming  any  medical  examination  re¬ 
quired  by  this  section  the  following  In¬ 
formation: 

(I)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B,  and  C  for  p-tert-bu^ltol- 
uene; 

(II)  A  description  of  the  affected  em- 
idoyee’s  duties  as  they  relate  to  his  ex¬ 
posure  to  p-tert-butyltoluene: 

(HI)  A  description  of  any  personal  pro¬ 
tective  equli»nent  and  respirators  re¬ 
quired  to  be  used; 

(1v)  Ihe  results  of  any  measuremoits 
which  may  Indicate  the  affected  employ¬ 
ee’s  exposure; 

(▼)  Ihe  affected  employee’s  antici¬ 
pated  exposure  level:  and 

(vl)  Upon  request  of  the  physician, 
any  available  Information  from  mwviouB 
medical  examinations  of  the  affected 
employee. 

(7)  Where  a  medical  examination  is 
required  by  paragrai^  (j)  (2) ,  (J)  (3) ,  or 

(j)  (5)  of  this  section,  following  sudh  ex- 
.  amination  the  employer  diall  obtain 

from  the  examining  physician  a  written 
(Vdnlon  which  conforms  with  paragraph 

(J)  (8)  of  this  section. 

(8)  Physician's  written  opinion.  (1) 
The  physician’s  written  (Kdnlon  shall  be 
a  signed  statement  by  the  examining 
ph3rsiclan  specifically  stating; 

(A)  Whether  the  ^ployee  has  any 
detected  medical  condition  which  would 
idace  the  employee  at  increased  risk  of 
material  iznpidrment  of  the  employee’s 
health  from  exposure  to  p-tot-butyltcd- 


uene  or  would  directly  or  Indlreetty  ag¬ 
gravate  any  detected  medical  ocxuOtion: 

(B)  Any  recommended  limitations 
upcm  the  employee’s  exposure  to  p-tert- 
butyltdluene.  Including  limitations  upon 
the  use  of  personal  protective  equipment 
and  respirators; 

(C)  'That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
p-tert-butyltoluene. 

<iii)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(9)  Results  of  tests.  Where  a  preplace¬ 
ment  or  periodic  medical  examination 
is  required  by  paragraphs  (j)(2)  or  (j) 
(3)  of  this  section,  following  such  exam¬ 
ination  the  employer  shall  obtain  from 
the  examining  ph3rsici8ui: 

(i)  A  recording  of  the  complete  blood 
count; 

(ii)  A  recording  of  the  electrocardio¬ 
gram; 

(iii)  Where  alternative  medical  pro- 
ceding  have  been  performed  in  accord¬ 
ance  with  paragraph  (j)  (4)  of  this  sec¬ 
tion,  a  recording  of  such  alternative 
procedures, 

(10)  No  employee  shall  be  exposed  to 
liquid  p-tert-bu^ltoluene  or  airborne 
concentrations  of  p-tert-butyltiffuene  In 
such  a  way  as  would  put  the  employee 
at  increased  risk  of  material  Impairment 
of  his  health  from  such  exposure.  This 
determination  may  be  based  on  the 
physician’s  written  opinion. 

(11)  No  medical  procedure  which 
would  be  performed  pursuant  to  para¬ 
graphs  (j)  (2)  or  (j)  (3)  of  this  section 
need  be  performed  if  records  of  a  previ¬ 
ous  such  procedure  performed  within  the 
past  six  months  are  acceptable  to  the 
examining  physician. 

(12)  If  an  employee  refuses  any  re¬ 
quired  medical  examinatiem,  the  em¬ 
ployer  Shan  Inform  the  employee  of  the 
possible  health  consequences  of  such 
refusal  and  obtain  a  signed  statement 
from  the  employee  indicating  that  the 
emi^yee  understands  the  risk  Involved 
by  refusal  to  be  examined. 

(13)  ’The  employer  shaU  provide 
onergency  medical  treatment  for  any 
employee  Injured  through  oeposure  to 
p-tert-butyltoluene. 

(k)  Recordkeeping. — (1)  Exposure  de¬ 
termination.  (i)  The  employer  shaU  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)  (1)  of  this  section. 

(11)  The  reom^  shaU  Include  the  writ¬ 
ten  determination  required  In  paragraph 
(b)  (2)  of  this  section. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements.  (1)  The 
employer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  p-tert-butyl¬ 
toluene. 

(11)  This  reemrd  shall  Include: 

(A)  ’Ihe  date  of  measurement; 


(B)  Operations  Involving  exposure  to 
p-tert-butyltoluene  which  are  being 
monitored; 

(O  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy.  In¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  emi^yee  monitmreil 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
but  In  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  vmtilatkai  Is  used  as  an  en¬ 
gineering  cmitrol,  the  employer  shall 
maintain  an  accurate  record  of  the 
measurements  demonstrating  the  ^ec- 
tiveness  of  such  ventilation  required  by 
paragraph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  measurement; 

(B)  Type  of  measurement  taken;  and 

(C)  Result  at  measurement 

(iii)  These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  TTm  employer  shall  ke<q>  an  ac¬ 
curate  reoesrd  of  all  employee  tndnlng 
and  information  required  by  paragraph 

(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  number 
of  onployee  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
emploiree  medical  surveillance  required 
by  peragrai^  (J)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Any  employee  medical  complaints 
relative  to  exposure  to  p-tert-butyl¬ 
toluene; 

<B)  A  ciHiy  of  Information  provided  to 
the  iriiysldan  pursuant  to  paragraph 
(J)(6)(li),  (111),  (Iv),  (V).  and  (vl)  of 
this  section; 

(C)  Results  of  tests  required  by  para- 
grai^  (J)  (2)  and  (J)  (3)  of  this  section 
and  results  ot  any  tests  conducted  pur¬ 
suant  to  paragraph  (j)  (4)  of  this  sec¬ 
tion; 

(D)  Physician’s  written  (H>lni<m;  and 

(E)  A  signed  statement  td  any  refusal 
to  be  examined. 

(Iii)  ’Ihls  record  shall  be  maintained 
for  the  rtiiratlon  of  the  empU^rment  of 
the  affected  employee. 

(6)  Access  to  records.  (1)  All  records 
required  to  be  maintained  by  this  sec¬ 
tion  diall  be  made  available  upmx  request 
to  authorlxed  representatives  of  the  As¬ 
sistant  Secretary  of  labor  for  Occupa¬ 
tional  Safety  and  Health  and  the  Direc¬ 
tor  of  the  National  Instltuta  for  Occu- 
patiimal  Safety  and  Health. 

(11)  Bnployee  exposura  determination 
and  expoeure  measaement  reoorda  re¬ 
quired  to  be  maintained  by  this  section 
shsll  be  made  availahle  to  employees  end 
fbnncr  emirfayees  and  their  designated 
repnsentatlves. 

(Ui)  finpioyee  medical  records  re¬ 
quired  to  be  maintained  by  tills  section 
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arUflclal  resplnttlon.  Keep  the  affected,  per-  Appendix  B — Sttbstance  Technical  Quide- 

8011  warm  and  at  rest.  Oet  medical  attention  lines  fob  p-Tebt  Butlttolxienb 

'T*SSlS?;dng;  When  p-tert-butyltoluene  "  chemical  data 

has  been  swallowed,  do  not  cause  vomiting.  A.  Substance  Identification. 

Get  medical  attention  Immediately.  1.  Synonyms:  l-(l,l-Dlmetbyletbyl)-4- 

K.  Rescue:  Move  affected  person  from  the  methyl-benzene;  l-methyl-4-tert-butylben- 
hazardous  exposure.  If  the  exposed  person  zene;  p-methyl-tert-butylbenzene;  and  TBT. 
has  been  overcome,  notify  someone  else  and  2.  Formula:  p-CH3C6H4C4H9. 
put  Into  effect  the  established  emergency  res-  3.  Molecular  weight:  148.1. 
cue  proc^ures.  Do  not  become  a  casualty  B.  Physical  Data. 

yourself.  Understand  your  emergency  rescue  1.  Bolling  pcrint  (760  mm  Hg) :  193  C  (380 
procedures  and  know  the  locations  of  the  F). 

equipment  before  the  need  arises.  2.  Specific  gravity  (water  =  l):  0.86. 

_  3.  Vapor  density  (alr= 1) :  5.1. 

IV.  EESPIBATOBS  AND  PBOTECTiVE  CLOTHING  ^  Melting  point:  —52.5  C  (—62  F). 

A.  Respirators:  Respirators  are  not  the  5.  Vapor  pressure  at  20  C  (68  F) :  Less  than 

best  way  to  control  exposure  to  p-tert-  1  him  Hg. 

butyltoluene.  You  can  only  be  required  to  Solubility  In  water,  %  by  weight  at  20  C 

wear  them  for  routine  use  If  your  employer  (68  F) :  Insoluble. 

Is  In  the  process  of  Installing  controls  or  7.  Evaporation  rate  (butyl  acetate=l): 
control  measures  prove  Inadequate.  You  may  very  low. 

be  required  to  wear  respirators  for  non-  8.  Appearance  and  odor:  A  clear,  colorless 
routine  activities  or  in  emergencies.  If  res-  liquid  with  a  distinct,  aromatic  odor. 

plrators  are  worn,  they  must  have  a  Mining  jj  fibe,  explosion,  and  reacttvity  hazard  dat^i 

Enforcement  and  Safety  Administration 

(MESA)  or  National  Institute  for  Occupa-  A.  Fire. 

tional  Safety  and  Health  (NIOSH)  approval  1.  Flash  point:  60  C  (141  F)  (closed  cup) 
label.  (Older  respirators  may  have  a  Bureau  2.  Autoignition  temperature:  Data  nol 
of  Mines  approval  label.)  For  effective  pro-  available. 

tectlon,  respirators  must  fit  your  face  and  3.  Flammable  limits  In  air,  %  by  volume: 
head  snugly.  Respirators  should  not  be  Lower:  Data  not  available, 
loosened  or  removed  in  work  situations  4.  Extinguishing  media:  Foam,  dry  cheml- 
where  their  use  Is  required.  If  you  can  smell  cal,  or  carbon  dioxide. 

p-tert-butyltoluene  while  wearing  a  respira-  5.  Special  fire-fighting  procedures:  Do  no' 
tor,  the  respirator  is  not  working  correctly;  use  solid  stream  of  water,  since  the  strean 
go  immediately  to  fresh  air.  If  you  experience  will  scatter  and  spread  the  fire.  Use  watei 
difficulty  breathing  while  wearing  a  respira-  spray  to  cool  containers  exposed  to  a  fire, 
tor,  tell  your  employer.  6.  Unusual  fire  and  explosion  hazards 

B.  Protective  Clothing:  You  must  wear  p-tert-Butyltoluene  Is  a  combustible  liquid 

Impervious  clothing,  gloves,  face  shield,  and  Its  vapors  can  form  explosive  mixtures  In  ai 
other  appropriate  protective  clothing  to  pre-  at  elevated  temperatures.  All  ignition  source 
vent  repeated  or  prolonged  skin  contact  with  must  be  controlled  when  p-tert -butyl toluen 
liquid  p-tert-butyltoluene.  Is  used,  handled,  and  stored,  in  a  manne 

C.  Eye  Protection:  You  must  wear  splash-  that  could  create  a  fire  or  explosion  hazard 

proof  safety  goggles  where  eye  contact  to  liq-  p-tert-Butyltoluene  vapors  are  heavier  thai 
uld  p-tert-butyltoluene  may  occur.  air;  thus  the  vapors  may  trav^  along  th 

ground  and  be  Ignited  by  open  fiames  o 
V.  PRECAUTIONS  FOR  s^  USE,  HANDLING.  AND  location  remote  from  the  site  a 

which  the  p-tert-butyltoluene  is  handled. 

p-tert-Butyltoluene  Is  a  combustible  liquid  7.  For  the  purpose  of  conforming  to  th 
and  Its  vapors  can  form  explosive  mixtures  requirements  of  29  CFR  1910.106,  p-tert 
In  air  at  elevated  temperatures.  It  must  be  butyltoluene  Is  classified  as  a  Class  niA  com 
stored  In  tightly  closed  containers.  In  a  cool,  bustlble  liquid. 

I  well-ventilated  area  away  from  Ignition  8.  For  the  purpose  of  complying  with  2 
'  sources  and  strong  oxidizing  agents.  Sources  CFR  1910.309,  the  classification  of  hazardot 
of  ignition  such  as  smoking  and  open  fiames  locations  as  described  In  Article  500  of  th 
are  prohibited  wherever  p-tert-butyltoluene  National  Electrical  Code  for  p-tert-butyl 
is  handled,  used,  or  stored  In  a  manner  that  toluene  shall  be  Class  I,  Group  D. 
could  create  a  fire  or  explosion  hazard.  If  B.  Reactivity. 

your  skin  becomes  contaminated  with  p-tert-  l.  Conditions  contributing  to  Instabilitj 
’  butyltoluene,  you  must  promptly  wash  or  Heat. 

’  shower  using  soap  or  mild  detergent  to  re-  2.  Incompatibilities:  Contact  with  stror 
move  any  p-tert-butyltoluene  from  your  oxidizing  agents  may  cause  fire  and  expli 
^  skin.  You  must  promptly  remove  any  cloth-  sion. 

Ing  that  becomes  contaminated  with  liquid  3.  Hazardous  DecoII^>06itlon  Product! 
p-tert-butyltoluene  and  this  clothing  must  Toxic  gases  and  vapors  (such  as  carbc 
not  be  reworn  until  the  p-tert-butyltoluene  monoxide)  may  be  released  in  a  fire  Invoh 
has  been  removed  from  the  clothing.  Fire  ing  p-tert-butyltoluene. 
extinguishers.  Where  provided,  must  be  read-  4.  special  Precautions:  None, 
lly  available  and  you  should  know  where  they 

are  and  how  to  operate  them.  Ask  your  super-  spill,  leak,  and  disposal  procedures 

visor  wh^  p-tert-butyltoluene  is  used  In  a.  If  p-tert-butyltoluene  is  spilled  ( 
your  work  area  and  for  any  additional  safety  leaked,  the  following  steps  should  be  takei 

ftnd  OBfUtll  rUl6S.  |  VentilA-tA  nf  atilll  rtr  loalr 


(i)  Receive  an  explanation  of  the 
measumnent  procedure; 

(ii)  Visually  observe  all  steps  related  to 
the  measurement  of  airborne  p-tert- 
butyltoluene  that  are  being  performed 
at  the  place  of  exposure;  and 

(iii)  Record  the  results  obtained. 

Note. — The  information  contained  in  Ap¬ 
pendix  A  to  S  1910.1032  is  advisory  In  nature 
and  Is  not  intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  Imposed 
or  detract  from  any  existing  obligation. 

Appendix  A — Substance  Safety  Data  Sheet 

FOB  P-TERT-BUTYLTOLUENE 
I.  SUBSTANCE  IDENTIFICATION 

A.  Substance:  p-tert -Butyltoluene. 

B.  Pwmlsslble  Exposure:  10  parts  of  p- 
tert-butyltoluene  per  mlUion  parts  of  air 
(ppm)  (60  mUllgrams  of  p-tert-butyltoluene 
per  cubic  meter  of  air  (mg/cu  m) ) ,  averaged 
over  an  eight-hours  work  shift  (time 
weighted  average) . 

C.  Appearance  and  Odor:  A  clear,  colorless 
liquid  with  a  distinct,  aromatic  odor. 

H.  HEALTH  HAZARD  DATA 

A.  Ways  in  Which  the  Chemical  Affects 
Your  Body:  p-tert-Butyl toluene  can  affect 
your  body  if  it  is  Inhaled,  swallowed  or  If 
It  comes  in  contact  with  your  skin  or  eyes. 

B.  Effects  of  Exposure: 

1.  Short-Term  Exposure;  p-tert-Butyl tolu¬ 
ene  may  cause  irritation  of  the  eyes,  nose, 
throat,  and  skin.  It  may  also  cause  nausea, 
headache,  and  weakness. 

2.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  exposure  to  p-tert-butyltoluene  may 
cause  heart  changes,  blood  changes,  and 
skin  rash. 

3.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  If  you  develop 
any  signs  or  symptoms  and  suspect  that  they 
are  caused  by  p-tert-butyltoluene  exposure. 

'  m.  EMERGENCY  FIRST  AND  PROCEDURES 

A.  Eye  Exposure:  If  p-tect-butyltoluene 

gets  Into  your  eyes,  wash  your  eyes  Immedi¬ 
ately  with  large  amounts  of  water,  lifting  vi.  employee  medical  and  exposure  records 
the  lower  and  upper  lids  occasionally.  If  Ir-  +0, 

ritatlon  persists,  get  medical  attention.  Con- 

^t  lenw  ^ould  not  be  worn  when  working  replaced  by  a  more  recent  record  and 

xT  T#  «  medical  records  for  the  length  of  the  employ- 

B.  Skin  Exp<»ure.  If  p-tej^butylt<durae  m^^t.  You  may  wish  to  request  that  copies 

of  these  records  be  made  Available  to  your 
laminated  skin  using  soap  or  mild  detergent.  ,  ^  . 

If  Irritation  persists,  get  medical  attention.  P®r80  p  ys  c  n. 

Jr  Jr  note.— The  Information  contained  In  Ap- 

C.  Breathing;  If  you  or  any  other  pwson  B  to  5  1910.1032  Is  advisory  In  nature 

breathes  in  large  amounts  of  p-tert-butyl-  and  is  not  Intended,  by  Itself,  to  create  any 
toluene  move  the  exposed  person  to  fresh  air  additional  obligations  not  otherwise  Imposed 
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C.  Waste  Disposal  Methods:  p-tert-Butyl> 
toluene  may  be  disposed  of: 

1.  By  absorbing  It  In  vermlcullte,  dry  sand, 
earth  or  a  similar  material  and  disposing  In 
a  sanitary  land  fill. 

2.  By  atomizing  In  a  suitable  combustion 
chamber. 

IV.  MONITORING  AND  MZASUBEMENT  PROCEDURES 

A.  Exposure  Above  the  Action  Level:  Meas¬ 
urements  taken  for  the  purpose  of  determin¬ 
ing  employee  exposure  under  this  section 
are  best  taken  such  that  the  average  8-hour 
exposure  may  be  determined  from  a  single 
8-hour  sample  or  two  4-ho\u’  samples.  Several 
short  time  Interval  samples  (up  to  30  min¬ 
utes)  may  also  be  used  to  determine  the  av¬ 
erage  exposure  level.  Air  samples  should  be 
taken  In  the  employee’s  breathing  zone  (air 
that  would  most  nearly  represent  that  in¬ 
haled  by  the  employee) .  Sampling  and  analy¬ 
ses  may  be  performed  by  Instruments  such  as 
detector  tubes  certified  by  NIOSH  under  42 
CFR  Part  84,  portable  direct-reading  instru¬ 
ments,  dosimeters,  ch:  gas  and  vapor  adsorp¬ 
tion  tubes  with  subsequent  chemical  analy¬ 
ses.  The  method  of  measurement  must  deter¬ 
mine  the  concentration  of  p-tert-butyl* 
toluene  to  plus  or  minus  35%. 

B.  Exposure  Above  the  Permissible  Ex¬ 
posure:  The  monitoring  under  this  section 
should  be  essentially  the  same  as  described 
In  paragngih  (IV)  (A) .  'nie  method  of  meas¬ 
urement  must  determine  the  concentration 
of  p-tert-butylotoluene  to  plus  or  minus 
25%. 

C.  Methods:  Methods  meeting  these  ac¬ 
curacy  requirements  are  available  from 
NIOSH. 

D.  Evaluation  of  Results:  Since  many  of 
the  duttes  relating  to  employee  protection  are 
dependent  on  the  results  of  monitoring 
and  measuring  procedures,  employers  may 
wish  that  the  evaluation  of  employee  ex¬ 
posures  be  performed  by  a  competent  Indus¬ 
trial  hygienist  or  other  technically  qualified 
persons.  ^ 

V.  MISCELLANEOUS  PRECAUTIONS 

A.  High  exposures  to  p-tert-butyltoluene 
can  occur  when  transferring  the  liquid  from 
one  container  to  another. 

B.  Store  p-tert-butyltoluene  In  tightly 
closed  containers  In  a  cool  well  ventilated 
area  away  from  Ignition  sources  and  strong 
oxidizing  agents. 

C.  Employers  must  advise  employees  of  all 
plant  areas  and  operations  where  exposures 
to  p-tert-butyltoluene  could  occur. 

VI.  COMMON  OPERATIONS 

Some  common  operations  In  which  ex¬ 
posure  to  p-tert-butyltolucne  Is  likely  to  oc¬ 
cur  are  where  it  is  53^theslzed  from  toluene 
and  Isobutylene,  where  it  is  purified  and 
packaged,  and  where  It  Is  used  as  a  solvent, 
oil  additive,  perfume  fixative  and  Intermedi¬ 
ate  in  the  synthesis  of  pharmaceuticals  and 
resins. 

Note. — The  Information  contained  In  Ap¬ 
pendix  C  to  S  1910.1032  Is  advisory  In  nature 
and  Is  not  intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  Imposed 
or  detract  from  any  existing  obligation. 

Appendix  C — ^Medical  Surveillance  Guide¬ 
lines,  P-Tert-Buttltoluene 

1.  Roxrrx  or  entry 

Inhalation. 

U.  TOXICOLOGY 

The  main  toxic  effects  p-tert-butyltolu¬ 
ene  are  irritation  of  the  skin  and  respiratory 
tract.  p-tert-Butyltoluene  may  depress  the 
central  nervous  system  and  the  bone  marrow. 
In  some  exposed  employees  a  cardiovascular 
synd»»ie  charaetertzed  by  decreased  blood 
pressure,  increased  pulse  rate,  and  abnormal 


response  to  the  Master’s  Xmelse  Test  has 
been  observed. 

m.  SIGNS  AMD  BTKPIDMS 

Irritation  of  ttie  eyes  and  aun,  dryneaa  ct 
the  nose  and  throat,  headaefae,  decreased 
blood  pressure,  tachycardia  and  abncwinal  ra> 
sponse  to  tests  of  oardiovaseular  stress;  cen¬ 
tral  nervous  system  depression  and  possible 
hemaU^letlc  d^resslon. 

IV.  SPECIAL  TESTS 

None  in  common  usage. 

V.  TREATMENT 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  if  Indicated,  and  wash 
eyes  and  contaminated  skin.  Recovery  is 
usually  rapid  and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE 
CONSIDERATIONS 

A.  General. 

p-tert  Butyltoluene  is  reported  to  be  asso¬ 
ciated  with  toxic  effects  on  various  organs.  It 
is  Important  that  the  physician  become  fa¬ 
miliar  with  operating  conditions  in  which 
exposure  to  p-tert-butyltoluene  occurs.  Those 
with  skin  disease  may  not  tolerate  the  wear¬ 
ing  of  protective  clothing  and  those  with 
chronic  respiratory  disease  may  not  tolerate 
the  wearing  of  negative  pressure  respirators. 

B.  Preplacement  Examination. 

The  following  medical  procedures  must  be 
made  available  to  each  employee  who  is  ex¬ 
posed  to  p-tert-butyltoluene. 

1.  A  complete  history  and  physical  exami¬ 
nation.  The  purpose  is  to  detect  pre-existing 
conditions  that  might  place  the  exposed  per¬ 
son  at  Increased  risk,  and  to  establish  a  base¬ 
line  for  future  health  monitoring.  Examina¬ 
tion  of  the  cardiovascular  and  the  central 
nervous  systems  should  be  stressed.  The  skin 
should  b;  examined  for  evidence  of  chronic 
disorders. 

2.  An  electrocardiogram.  This  compound 
has  been  observed  to  cause  an  unusual  car¬ 
diovascular  syndrome  In  some  workmen  after 
occupational  exposure.  This  consisted  of  de¬ 
creased  blood  pressure.  Increased  pulse  rate, 
and  failure  to  respond  to  the  Master’s  Test  of 
cardiac  fitness  in  a  satisfactory  manner. 

3.  Complete  blood  count.  This  compound 
has  been  shown  to  cause  depresssion  of  the 
bone  marrow  In  rats  exposed  repeatedly  to 
vapor  In  concentrations  of  up  to  30  ppm.  A 
complete  blood  count  must  be  performed, 
including  a  differential  count  of  a  stained 
blood  smear,  as  well  as  hemoglobin,  hema¬ 
tocrit,  and  clotting  time  determinations. 

C.  Periodic  Examination. 

The  above  medical  examinations  are  to  be 
repeated  on  a  semi-annual  basis. 

D.  Interim  Examinations. 

If  the  employer  Is  Informed  by  the  em¬ 
ployee  of  the  development  of  any  signs  or 
symptoms  of  exposure  to  p-tert-butyltoluene 
which  the  employee  suspects  are  caused  by 
such  exposure,  the  employer  must  refer  such 
employee  for  an  Interim  examination. 
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§  1910.1033  Cumene. 

(a)  Definitions.  (1)  “Pennlssible  ex¬ 
posure”  means  exposure  of  emidoyees  to 
aiilaome  concentrations  of  cumoie.  not 
in  excess  of  50  parts  per  miUion  (nxn) 
(345  milligrams  per  cubie  meter  (mg/ 
cu  m>),  averaged  over  an  eifl^t-hour 


wosk  slilft  (time  wdghted  average),  as 
stated  in  S  1010.1000.  Table  Z-1. 

(2)  *'Aet)on  level”  means  (me  half  of 
the  permtesifale  exposwe  for  cumene. 

(b)  EapoeuredotermtHOtion  and  meas¬ 
urement.  (1)  Each  employer  who  has  a 
place  of  employment  in  whkdi  cumene  is 
released  into  the  workplace  air  shall  de¬ 
termine  if  any  emidoyee  may  be  exposed 
to  airborne  concentrations  of  cumene  at 
or  above  the  action  levd.  The  determina¬ 
tion  shall  be  made  each  time  there  is  a 
change  in  productiim,  process,  or  control 
measures  which  could  result  in  an  in¬ 
crease  in  airborne  concentrations  ot  .. 
cumene. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  information: 

(i)  Any  information,  observatlcms,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  cmnene; 

(ii)  Any  measurements  of  cumene 
taken; 

(ili)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  cmnene;  and 
<iv)  Date  of  determinaticm.  work  be¬ 
ing  performed  at  the  time,  location 
within  the  work  site,  name,  and  social 
security  number  of  each  employee  Con¬ 
sidered. 

(3)  If  the  employer^  determines  that 
any  employee  may  be  exposed  to  cumene 
at  or  alMve  the  action  level,  the  exposure 
of  the  employee  in  each  work  operation 
who  is  believed  to  have  the  greatest  ex¬ 
posure  shall  be  measured.  The  exposure 
measiu’ement  shall  be  representative  of 
the  maxlmmn  eight-hour  woik  shift 
(time  weighted  average)  exposure  of  the 
employee. 

(4)  If  the  exposure  measurement 
taken  pursuant  to  paragraph  (b)  (3)  of 
this  section  reveals  employee  exposure  to 
cumene  at  or  above  the  action  level,  the 
employer  shall: 

(i)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level;  and 
<ii)  Measm’e  the  exposure  of  the  em¬ 
ployees  so  identified. 

(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  cumene  at  or  above  the  action  level, 
but  not  above  the  pomlssible  exposure, 
the  exposure  of  that  employee  shall  be 
measured  at  least  evory  two  months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  cumene  above  the  permissible  expo¬ 
sure,  the  employer  shall; 

(i)  Measure  monthly  the  exposure  of 
the  onployee  so  exposed; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
found  to  be  exposed  to  cumene  above  the 
permissible  exposure.  Ihe  employee  shall 
also  be  notified  of  the  corrective  action 
being  taken  to  reduce  the  exposure  to  at 
or  below  the  permissSile  exposure. 

(7)  If  two  consecutive  employee  ex¬ 
posure  measuronents  taken  at  least  one 
we^  apart  reveal  that  the  employee  is 
exposed  to  cumene  below  the  action  level, 
the  employer  may  terminate  measure¬ 
ment  for  the  emploiree. 


FEDEIAL  REGISTM,  vpi.  40,  NO.  1 96— WEDNESDAY,  OCTOgEI  8,  1975 


47272 


PtOrOSED  tULES 


<11)  In  woEk  situations  in  \vhich  en¬ 
gineering  and  woric  practice  controls  are 
technically  not  leaslblie;  or 
(IID  To  sm^dement  engineering  and 
vork  practice  controls  when  such  con¬ 
trols  fall  to  reduce  airbcuiie  concentra¬ 
tions  of  cumene  to  at  m:  below  the  per¬ 
missible  exposure;  or 

(Iv)  For  operations  which  require  res¬ 
pirator  use  for  not  longer  than  one  hour 


per  day  and  not  more  frequently  than 
one  day  per  we^;  or 
(y)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
pennitted  under  this  paragraph  to  re¬ 
duce  employee  exposure,  the  employer 
shall  select  and  provide  the  appropriate 
respirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 


Table  2. — Respiratory  Protection  for  Cumene. 

Condition  or  vapor  concentration  Respiratory  protection 

too  p/m  or  less _  Chemical  cartridge  respirator  with  organic  vapor  car- 

tridgets) . 

Supplied-air  respirator. 

Self-contained  breathing  apparatus. 

1,000  p/m  or  less _  Chemical  cartridge  respirator  with  full  facepiece  and 

organic  vapor  cartridge(s) . 

2,500  p/m  or  less _  Oas  mask  with  chin-style  or  front-  or  back-mounted 

^  organic  vapor  canister. 

Supplied-air  respirator  with'  a  full  facepiece,  hood,  or 
helmet. 

Self-contained  breathing  apparatus  with  a  full  face- 
piece. 

5,000  p/m  or  less -  Type  C  supplied-air  respirator  operated  In  pressure- 

demand  or  other  positive  pressing  mode  or  con¬ 
tinuous-flow  mode. 

Greater  than  5,000  p/m  or  entry  Self-contained  breathing  apparatits  with  a  fuU  face- 
aud  escape  from  unknown  con-  piepe  operated  in  the  pressure-demand  or  other  posi- 
centratlons.  tive  pressure  mode. 

A  combination  respirator  with  a  full  facepiece  operated 
in  the  pressure-demand  or  other  positive  pressure 
or  continuous-flow  mode  and  an  auxiliary  self- 
contained  breathing  apparatus  operated  in  the  pres¬ 
sure-demand  or  other  positive  pressure  mode. 

Plreflghtlng  — - -  Self-contained  breathing  apparatus  with  a  full  face- 

piece  operated  in  the  pressure-demand  or  other 
positive  pressime  mode. 

Escape  - - -  Any  gas  mask  providing  protection  against  organic 

vapors. 

Any  escape  self-contained  breathing  apparatus. 


(8)  For  purposes  of  tfate  paiasRQldi 
employee  NcpoBure  is  that  whldi  would 
occtv  If  the  coq^kjyee  were  wot  using  a 
respirator. 

(e>  Methods  of  meastaremevlL  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  tiM  em¬ 
ployee’s  actual  eiqTosare  averaged  over  an 
eight-hour  wotk  shift  (see  Appendix  B 
<IV)  of  this  section) . 

<2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
o(  95  percent,  of  not  less  than  that  given 
hxTahlql. 

Table  1 

Required  accuracy 


Ocmeentration  {percent) 

Above  permissible  exposure _ ±25 

At  or  below  the  permissible  exposure 

and  above  the  action  level _ ±35 

At  or  below  the  action  level _ ±50 


(d)  Compliance.  (1)  No  employee 
shall  be  exposed  to  cumene  above  the 
permissible  exposure  as  defined  in  para¬ 
graph  (a)  (1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  cumene  shall  be  con¬ 
trolled  to  at  or  below  the  permissible  ex¬ 
posure  by  engineering  and  work  practice 
controls: 

(i)  Engineering  and  work  practice 
controls  shall  be  instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissible 
exposure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

(ii)  Wherever  engineering  and  work 
practice  controls  are  not  sufficient  to  re¬ 
duce  exposures  to  at  or  below  the  per¬ 
missible  exposure,  they  shall  nonetheless 
be  used  to  reduce  exposure  to  the  lowest 
level  feasible  and  shall  be  supplemented 
by  respirators  in  accordance  with  para¬ 
graph  (d)  (4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  con¬ 
trol  exposure,  measurements  which  dem¬ 
onstrate  system  effectiveness,  for  ex¬ 
ample,  air  velocity,  static  pressure,  or 
air  volume,  shall  be  made  at  least  every 
three  months.  Measurements  of  system 
effectiveness  shall  also  be  made  within 
five  days  of  any  change  in  production, 
process,  or  control  which  might  result 
in  an  increase  in  airborne  concentrations 
of  cumene. 

(ii)  Where  a  fan  is  located  in  ductwork 
and  where  cumene  is  present  in  the  duct¬ 
work  in  concentraticms  greater  than  2200 
ppm  (25  percent  of  the  lower  flammable 
limit) ,  the  fan  rotating  element  doall  be 
of  nonsparking  material  or  the  casing 
shall  consist  of,  or  be  lined  with,  non¬ 
sparking  material.  There  shall  be  suffi¬ 
cient  clearance  between  the  fan  rotating 
element  and  the  fan  casing  so  as  to  pre¬ 
vent  contact. 

(iU)  In  the  design  of  open-surface 
tank  ventilation  for  the  pvarpoaes  of 
6  1910.94(d) ,  operations  Involving  cu¬ 
mene  shall  be  classifled  as  B-3  at  21  C 
(70  F) . 

(4)  Conxpliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the  use 
of  respirators  except: 

(1)  During  the  time  period  necessary  to 
install  or  implement  engineering  or  work 
practice  controls;  or 


(€)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bimeau  of  Mines) 
or  by  the  National  Institute  for  Occupa- 
tioi^  Safety  and  Health  imder  the  pro¬ 
visions  of  30  C3FR  Part  11. 

(7)  The  employer  shall  institute  a  res- 
piratOTy  protection  program  in  accord¬ 
ance  with  §  1910.134(b),  (d).  (e),  and 
(f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Guidelines  (Appendix  B  of  this  sec¬ 
tion)  for  cmnene. 

(2)  For  the  purpose  of  compliance  with 
S  1910.309,  locations  classified  as  hazard¬ 
ous  locations  due  to  the  presence  of  cu¬ 
mene  shall  be  Class  1,  Group  D. 

(3)  For  the  purpose  of  compliance  with 
§  1910.157,  cmnene  is  classifl^  as  a  CHass 
B  fire  hazard. 

(4)  For  the  purpose  of  compliance  with 
1 1910.178,  locations  classified  as  hazard¬ 
ous  locations  due  to  the  presence  of  cu¬ 
mene  shall  be  Class  I,  Group  D. 

(5)  For  the  purpose  of  compliance  with 
1 1910.106,  liquid  cum^e  is  classifled  as 
a  Class  n  combustible  liquid. 

(6)  Spray  finishing  operations  shall  be 
performed  in  accordance  with  §§  1910.107 
and  1910.94(c). 

(7)  TMp  tank  operations  shall  be  per- 
fonned  in  accordance  with  H  1910.108 
and  1910.94(d). 

(8)  Sources  of  ignition  such  as  smok¬ 
ing  or  open  flames  are  prohibited  where 


cximene  presents  a  fire  or  explosion  haz¬ 
ard. 

(9)  Cumene  shall  be  stored  so  as  not 
to  come  in  contact  with  strong  oxidizing 
agents. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini- 
mmn)  and  other  appropriate  protective 
clothing  necessaiy  to  prevent  repeated  or 
prolonged  skin  contact  with  liquid  cu¬ 
mene.  Face  shields  shall  comply  with 
§  1910.133(a)  (2).  (a)(4),  (a)(5).  and 
(a)(6). 

(2)  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  cumene  is  placed  in  closed 
containers  for  storage  until  it  can  be 
discarded  or  until  the  «nployer  provides 
for  the  removal  of  cmnene  from  the 
clothing.  If  the  clothing  is  to  be  laun¬ 
dered  or  otherwise  cleaned  to  remove  the 
cumene,  the  employer  shall  inform  the 
person  performing  the  operation  of  the 
hazardous  properties  of  cumene. 

(3)  Employers  shall  oisure  that  non- 
Impervlous  clothing  which  becomes  con¬ 
taminated  with  cmnene  be  ronoved 
promptly  and  not  rewom  until  the  cu¬ 
mene  is  removed  from  the  clothing. 

(4)  Employers  shall  provide  and  en¬ 
sure  that  emc^oyees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  i  1910.133(a>  (2)-(a>  («i 
where  liquid  cumene  may  contact  the 
eyes. 
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(g)  Spills  and  disposal.  (1)  la  tlM 
event  that  liquid  cumene  is  spilled  the 
employer  shall  immediately  eliminate 
potential  sources  of  ignition,  provide 
available  ventilation,  and  th^  clemi  up 
the  spill. 

(2)  Liquid  cumene  shall  not  be  al¬ 
lowed  to  enter  a  confined  space,  such  as 
a  sewer,  because  of  the  possibility  of  ui 
explosion. 

(h)  Sanitation.  Emidoyers  shall  en¬ 
sure  that  employees  whose  skin  becomes 
contaminated  with  cumene  promptly 
wash  or  shower  with  soap  or  mild  deter¬ 
gent  to  remove  any  cumene  from  the 
skin. 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  cumene  is  m'esent  shall  keep  a 
copy  of  this  r^rulation  with  Appendixes 
A,  B  and  C  at  the  woticplace.  'Hiis  mate¬ 
rial  shall  be  made  readily  available  to  af¬ 
fected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  cumene  above  the  action  level 
or  employees  who  have  skin  contact  with 
liquid  cumene  or  employees  who  work 
where  cumene  presents  a  fire  or  explo¬ 
sion  hazard  shall  annually : 

(1)  Inform  affected  employees  of  the 
Information  contained  in  the  Substance 
Safety  Data  Sheet  ’for  Cumene  (Ap- 
poidix  A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposure  to 
cumene; 

(ill)  Instruct  affected  employees  to 
advise  the  employer  of  the  develf^ment 
of  signs  or  symptoms  of  exposure  to 
cumene  which  are  listed  in  Appendix  A 
of  this  section; 

(Iv)  Instruct  affected  employees  to  in¬ 
form  the  mployer  if  they  develop  ai^  of 
the  medical  conditions  listed  in  para¬ 
graph  (j)  (2)  of  this  section;  and 

(v)  Provide  training  to  ensure  that  af¬ 
fected  eooployees  understand  the  pre¬ 
cautions  of  safe  use,  emergency  proce¬ 
dures,  and  the  correct  use  of  protective 
equipment  relative  to  cumene. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procediues 
as  reqxilred  by  this  paragraph.  All  medi¬ 
cal  procedmes  shall  be  performed  by  or 
imder  the  supervision  of  a  physician  at 
no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  ciunene  or  airborne 
concentrations  of  cumene  at  or  above  the 
action  level,  without  regard  to  the  use  of 
respirators,  information  as  to  whether 
such  ^imloyee  has  a  history  of  any  of  the 
following  medical  conditions: 

(1)  Kldn^  disease; 

(ii)  liver  disease; 

(ill)  Chronic  respiratory  disease; 

flv)  Skin  disease. 

(3)  The  employer  shall  provide  a  medi¬ 
cal  examination  for  the  employee  if: 

(i)  The  eny>loyee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (J)  (2)  oi  this  section;  or 

(ii)  Tbe  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 
(j)  (2)  of  this  section,  or  any  of  the  sle^ 
or  s3rmptoms  of,  exposure  to  cumene 
which  are  listed  in  Appendix  A  which  the 
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employee  suspects  are  caused  by  exposure 
to  cumene. 

(4)  The  employer  shall  provide  to  the 
OTftmtning  physician  the  following  Infcv- 
matton: 

(1)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B,  and  C  for  cumene. 

(11)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex- 
P)osure  to  cumene; 

(ill)  A  description  of  any  personal 
protective  equipnnent  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  employ¬ 
ee’s  exposure; 

(V)  The  affected  employee’s  antici¬ 
pated  exposure  level;  and 

(vi)  Upon  request  of  the  physician,  any 
available  information  from  previous 
medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is  re¬ 
quired  by  paragraph  (j)(3)  of  this  sec¬ 
tion,  following  such  examination  the  em¬ 
ployer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  para^^raph  (j)  (6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opinion 
shall  be  a  sign^  statement  by  the  exam¬ 
ining  physician  sp)ecifically  stating: 

(A)  Whether  the  employee  has  any 
detected  medical 'condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  cumene  or  would 
directly  or  indirectly  aggravate  any  de¬ 
tected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  cumene, 
including  limitations  upon  the  use  of  per¬ 
sonal  protective  equipment  and  respira¬ 
tors; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  fur¬ 
ther  medical  -examination  or  treatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
cumene. 

(iii)  ‘The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  ^ployee  shall  be  exposed  to 
liquid  cumene  or  airborne  concentrations 
of  cumene  in  such  a  way  as  would  put  the 
employee  at  increased  risk  of  material 
impairment  of  his  health  from  such  ex¬ 
posure.  This  determination  may  be  based 
on  the  physician’s  written  opinion. 

(2)  The  emplo3^r  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  expMure  to 
cumene. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shall  inform  the  onployee  of  the 
possible  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  f  rmn 
the  ranployee  Indicating  that  the  em¬ 
ployee  understands  the  risk  Involved  by 
refusal  to  be  examined. 

(10)  No  medlcai  procedure  which 
would  be  performed  pursuant  to  this  sec- 
tkm  need  be  performed  if  records  of  a 
previous  such  procedure  performed 
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within  the  past  six  months  are  acceptable 
to  the  examining  physician. 

(k)  Recordkeeping.  (1)  Exposure  de¬ 
termination.  (i)  The  mployer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)  (1)  of  this  section. 

(ii)  The  record  sludl  Include  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements.  (1)  The 
employer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  cumene. 

(ii)  This  record  shall  include: 

(A)  The  date  of  measurement; 

(B)  Operations  involving  exposure  to 
cumene  which  are  being  monitored; 

(C)  Sampling  and  analytical  methods 
used  and  etidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  aiui 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  mcmitmred. 

(iii)  This  record  shall  be  maintained 
imtil  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation.,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  themeas- 
urements  demonstratliv  the  effectiveness 
of  such  ventilation  required  by  paragraph 
(d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include: 

,  (A)  Date  of  measurement; 

(B)  ’r3q)e  of  measurement  taken;  and 

(C)  Result  of  measurement. 

(iii)  These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an 
accurate  record  of  all  employee  training 
and  information  required  by  paragraph 
(i)  of  this  seetkm. 

(ii)  This  record  shall  include: 

(A)  Date  of  training;  ^ 

(B)  Name  and  social  security  number 
of  employee  trained;  and 

(C)  Content  or  sc(^  of  training  pro¬ 
vided. 

(ill)  ’This  record  shaU  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (J)  of  this  section. 

(ii)  This  record  shall  Include: 

(A)  information  ccmceming  medical 
conditions  obtained  from  the  emplmree 
pursuant  to  paragraph  (J)(2)  this 
secticm; 

(B)  Any  mployee  medical  complaints 
relative  to  exposure  to  cumene; 

(C)  A  copy  of  informatixm  provided  to 
the  physician  pursuant  to  paragraphs 
(J)(4)(ii)',  (111),  (Iv).  (V).  and  (vl)  of 
this  section; 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  re¬ 
fusal  to  be  examined. 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  emidoyee. 
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(6)  Access  to  records,  (i)  All  records  emkkoenct  fibst  aid  pbocedttsxs 

reQUired  to  be  maintained  by  this  sec-  ^  Exposure:  if  cumene  gets  into  your 
tlon  shall  be  made  available  upon  re-  eyes,  wash  your  ^es  Immedlat^y  wtth  large 
quest  to  authorized  representatives  of  the  amounts  of  water,  lifting  tbe  lower  asid  up- 
Asslstant  Secretary  of  Labor  for  Occupa-  per  lids  occasloDaUy.  if  trrltalSon  perrtsts,  get 
tional  Safety  and  Health  and  the  Dlrec-  medical  attention.  Contact  lenses  should  not 
tor  of  the  National  Institute  for  Occupa-  w^workii^  witb  this  ^micai. 

TTa«i4^v>  B.  Skin  ExposuTe;  If  cumene  gets  on  your 

tional  Safety  and  Heaitn.  , ,  . .  ..  .viw 

(U)  Employee  exposure  determination  ^slng  st^  or  mUd  detergent,  if  cumene 

and  exposure  measurement  records  re-  soaks  through  your  cloUiing,  remove  the 

qulred  to  be  maintained  by  this  section  clothing  promptly  and  wash  the  skin  using 
shall  be  made  available  to  employees  and  soap  or  mild  detergent,  if  irritation  persists, 
former  employees  and  their  designated  get  medical  attention, 
representatives.  '' 

(111)  Employee  medical  records  re¬ 
quired  to  ^  maintained  by  this  section 
shall  be  made  available  upon  written 
request  to  a  phsrsiclan  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  wnployer  shall  give 
affected  employees  or  their  representa¬ 
tives  an  opportunity  to  observe  any 
measurement  of  employee  exposure  to 
cumene  which  is  conducted  pursuant  to 
this  section. 

(2)  When  observation  of  measur«nent 
of  employee  exposure  to  cumene  requires 
entry  Into  an  area  where  the  use  of 
personal  protective  devices,  including 
respirators,  is  required,  the  observer 
shall  be  provided  with  and  required  to  . 
use  such  equipment  and  comply  with  all 
other  applicable  safety  procedures. 

(3)  Without  interfering  with  the  meas¬ 
urement,  observers  shall  be  entitled  to: 

(1)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  cumene 
that  are  being  performed  at  the  place 
of  exposme;  and 

(ill)  Record  the  results  obtained. 

Non. — The  information  contained  in  Ap¬ 
pendix  A  to  $  1910.1083  is  advisory  in  nature 
and  is  not  Intended,  by  Itself,  xb  create  any 
additional  (^ligations  not  otherwise  Imposed 
or  detract  from  any  existing  obligation. 

Appendix  A — Substance  Sapett  Data  Sheet 
Foa  Cumene 

I.  SUBSTANCE  IDENTIFICATION 

A.  Substance:  Cumene 

B.  Permissible  Exposure:  50  parts  of  cu¬ 
mene  per  million  parts  of  air  (ppm)  (246 
milligrams  of  cumene  per  cubic  meter  of  air 
(mg/cu  m)).  average  over  an  eight-hour 
work  shift  (time  weighted  average). 

C.  Appearance  and  Odor:  A  clear  colorless  Foa  safe  use, 

liquid  with  a  sharp  aromatic  odor, 

n.  HEALTH  HAZAEO  DATA 

A.  Ways  in  Which  the  Chemical  Affects 
Tour  Body:  Cumene  can  affect  your  body  If 
It  la  Inhaled,  swallowed,  or  If  It  comes  In  con¬ 
tact  wttb  your  skin  or  eyes. 

B.  Effects  of  Exposure: 

1.  Skort-Term  Exposure:  Cumene  may 

cause  irritatkm  of  tbe  skin  and  eyes.  It  may 
mr*rif  drowsiness,  slight  inco- 

onllnation  and  unoonsciousness. 

3.  Jjaag-Term  Exposure:  Pndonged  or  re¬ 
peated  exposure  of  the  skin  to  Uquid  cumene 
may  cause  a  rash. 

3.  Beportlng  Signs  and  Symptoms:  Tou 
should  Inform  your  employer  If  you  develop 
any  signs  or  synqitoms  and  suepeot  that  they  skin.  You  must  promptly  remove  any  ao(i< 
am  csiMd  by  eumssw  exposure.  impervious  clothing  that  becomes  contami- 


C.  Breathing:  If  you  or  any  other  person  ployment.  You  may  wish  to  request  that 
breathes  in  large  amoimts  of  cumene  move  copies  of  these  records  be  made  available  to 
the  exposed  person  to  fresh  air  at  once.  If  your  personal  physician. 

breathing  has  stopped,  perform  artificial  res-  note.— The  information  contained  in  Ap- 

piration.  Keep  the  affected  person  warm  pendlx  B  to  S  1910.1033  is  advisory  in  nature 
and  at  rest.  Get  medical  attention  imme-  j^^d  is  not  intended,  by  itself,  to  create  any 
dlately.  _ ^  ...  ,  additicmal  obligations  not  otherwise  imposed 

D.  Swallowing:  If  cumene  has  been  swal-  detract  from  any  existing  obligation, 
lowed,  do  not  cause  vomiting.  Get  medical 

attention  immediately.  Appendix  B— Substance  Tkknicai.  Ouide- 

E.  Rescue:  Move  affected  person  from  the  lines  fob  Cumene 

hazardous  exposure.  If  the  exposed  person  physical  and  chemical  data 

has  been  overcome,  notify  someone  else  and 

put  into  effect  the  established  emergency  Substance  Identification 

rescue  procedures.  Do  not  become  a  casualty  Synonyms:  1-Methylethyl-benzene;  iso- 

yourself.  Understand  your  emergency  rescue  propylbenzene;  2-phenylpropane;  and  cumOl. 
procedures  and  know  the  locations  of  the  Formula:  C6H6C3H7. 

equipment  before  the  need  arises.  Molecular  weight:  1203. 

B.  Physical  Data. 

IV.  RESPIRATORS  AND  PROTECTIVE  CLOTHING  1.  Boiling  point  (760  mm  Hg) :  152  C  (306 

Respirators  are  not  the 

best  way  to  eontrcrt  exposure  to  cumene.  You  Specific 

can  only  be  required  to  wear  them  for  rou-  f n\ 
tine  use  if  your  employer  is  in  the  process  of  Melting  point:  ^  ®  ^  • 

installing  controls  or  control  measures  prove  «•  ^  ^ 

inadequate.  You  may  be  required  to  wear  ^  weight  at  80 

re^lrators  for  nonroutine  activities  or  in  ®  /v.  *.  « \ 

em^ncles.  If  respirators  are  worn,  they  7  ^aporation  rate  (butyl  acetate=l) : 

tute  for  Occupational  Safety  and  Health  Bquld  with  a  sharp  aromatic  odm:. 

(NIOSH)  approval  label.  (Older  respirators  u.  fire,  explosion,  and  REAcnvirT  wAgAnn 
may  have  a  Bureau  of  Mines  approval  label.)  data 

For  effective  protection,  respirators  must  fit  A.  Fire. 

your  face  and  head  snugly.  Respirators  1.  Flash  point:  44  C  (111  F)  (closed  cup), 
should  not  be  loosened  or  removed  in  work  2.  Autoignition  temperature:  425  C  (797 
situations  where  their  use  is  required.  If  you  F). 

can  smell  cumene  while  wearing  a  respirator,  3.  Flammable  limits  in  air,  %  by  volume: 
the  respirator  is  not  wraklng  correctly;  go  Lower:  0.9;  Upper:  6.5. 

immediately  to  fresh  air.  If  you  experience  4.  Extinguishing  media:  Dry  Chemical, 

difficulty  breathing  while  wearing  a  respira-  foam,  or  carbon  dioxide. 

tor.  tell  your  enqiloyer.  5.  Special  fire-fighting  procedures:  Do  not 

B.  Protective  Clothing;  You  must  wear  im.  use  solid  stream  of  water  since  the  stream 

pervious  clothing,  gloves,  face  shield,  and  will  scatter  and  spread  the  fire.  Use  watm: 
other  appropriate  protective  clothing  to  pre-  spray  to  cool  containers  exposed  to  a  fire, 
vent  repeated  or  prolonged  skin  contact  with  6.  Unusual  fire  and  explosion  hazards: 
liquid  cumene.  Cumene  is  a  combustible  liquid.  Its  vapors 

C.  Eye  Protection;  You  must  wear  splash-  can  form  explosive  mixtures  in  air  at  ele- 

proof  safety  goggles  where  eye  contact  with  vated  temiieratures.  AH  Ignition  sources  must 
liquid  cumene  may  oocm.  controlled  when  cumene  is  used,  handled, 

and  etored  in  a  manner  that  could  create 
HANDLING,  AND  op  CKploslon  hazard.  Cumene  vapori 

STOEAGE  heavier  than  air;  thus  the  v^iors  maj 

Cumene  is  a  combustible  liquid  and  its  travel  along  the  ground  and  be  ignited  bj 
vapors  can  form  explosive  mixtures  in  air  open  flames  or  sparks  at  locations  remote 
at  elevated  temperatures.  It  must  be  stored  from  the  site  at  which  the  cumene  h 
in  tightly  dosed  containers,  in  a  cool,  well-  handled. 

ventilated  area  array  frmn  Ignition  sources  7.  For  the  purpose  of  conforming  to  tiu 
and  stroqg  oxidizing  agents.  Sources  of  Igni-  requirements  of  29  CFR  1910.106,  cumene  i: 
tion  suciPas  smoking  and  open  flames  are  classified  as  a  Class  n  omnbustlble  liquid 
prohibited  wherever  cumene  is  handled,  used,  Fot  example,  2900  ppm,  25  percent  of  th« 
or  stiwed  in  a  manner  that  could  create  a  fire  lower  flammable  limit,  is  one  situation  li 
or  explosion  hazard.  You  must  use  nonqiarii-  which  cumene  is  considered  to  be  a  fire  anc 
ing  tools  when  opening  or  dosing  metal  con-  explosion  hazard. 

talners  of  cumene,  and  containers  must  be  8.  Tat  the  purpose  of  complying  with  21 
bonded  and  grounded  uhen  pouring  dr  tians-  CFR  1910.309,  the  classification  of  hazardoui 
ferring  liquid  cumene.  If  your  skin  becomes  locations  as  deserHied  In  Article  6(X)  th< 
contaminated  with  cumene  you  must  National  Electrical  Code  for  cumene  Aall  b< 
prmnptly  wash  or  shower  using  so«q>  or  mild  Claas  I.  Group  D. 
detergent  to  remove  any  cumene  from  your  B.  Reactivity 
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2.  IncompatibBltlM:  Oontoct  wWi  strang 
^«wn»rtng  agents  xomj  jcaass  fin  aaiA 
explosion. 

3.  Hazardous  Decomposition  Pioduets: 
Toxic  gases  and  y/apaca  (such  as  carbon 
monoxide)  may  be  released  in  a  Are  involT* 
ing  cumene. 

4.  ^^leeial  Precautions:  Mbne. 

ni.  SPILL,  t.baic,  Xno  disposal  PROCEDUaXS 

A.  If  cumene  is  iqillled  or  leaked,  the  fol¬ 
lowing  steps  should  be  taken: 

1.  Bemove  all  ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  in  a  safe  idace  (such  as  a 
fume  hood)  and  burn  the  paper.  Large  quan¬ 
tities  can  be  collected  and  atomized  in  a 
suitable  oombustion  chamber  or  absorbed 
on  vermicullte,  dry  sand,  earth,  ae  a  similar 
■material  and  disposed  of  in  a  sanitary  land- 
flll.  Cumene  may  not  be  allowed  to  enter  a 
confined  space,  such  as  a  sewer,  because  of 
the  possibility  of  an  explosion. 

B.  Persons  not  wearing  protective  equip¬ 
ment  Aoold  be  restricted  from  areas  of  qitlls 
er  leaks  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods; 

Cumene  may  be  disposed  of : 

1.  By  absorbing  it  in  vermlculite,  dry  sand, 
earth  or  a  similar  material  and  di^MSing  in  a 
sanitary  land  fill. 

2.  By  atomizing  in  a  suitable  combustion 
chamber. 

IV.  MOrtlTOBING  AND  AlEASUaEMZNT 
PROCEDURES 

A.  Exposure  Above  the  Action  Level: 
Measurements  taken  for  the  purpose  of  de¬ 
termining  employee  exposure  under  this  sec¬ 
tion  iue  best  taken  in  a  fashion  such  that 
the  average  8-hour  exposure  jpay  be  det«r- 
mined  from  a  single  8-hour  sample  or  two 
4-hour  samples.  Several  short  time  interval 
samples  (up  to  30  minutes)  may  also  be  used 
to  determine  the  average  exposure  level.  Air 
samples  should  be  taken  in  the  employee’s 
breathing  zone  (air  that  would  most  nearly 
represent  ttiat  inhaled  by  the  employee). 
Sampling  and  analyses  may  be  performed 
by  instruments  such  as  detector  tubes  certi¬ 
fied  by  KIDSH  under  42  CFR  Part  84,  porta¬ 
ble  direct-reading  Instruments,  dosimeters, 
or  gas  and  vapor  adsorption  tubes  with  sub¬ 
sequent  chemical  analyses.  The  method  of 
measurement  must  determine  the  concen¬ 
tration  of  cumene  to  plus  or  minus  38%. 

B.  Exposure  Above  the  Permissible  Expo¬ 
sure:  The  monitoring  under  this  section 
should  be  nsentially  the  same  as  described 
in  paragraph  (IV)  (A).  The  method  at  meas¬ 
urement  must  determine  the  concentration 
of  cumene  to  idus  or  minus  28%. 

C.  Methods:  Methods  meeting  these  ac¬ 
curacy  requirements  are  available  from 
NIOSH. 

D.  Evaluation  of  Results:  Since  many  of 
the  duties  relating  to  employee  protection 
are  dependent  on  the  results  of  monitoring 
and  measuring  procedures,  employers  may 
wish  that  the  evaluation  of  employee  expo¬ 
sures  be  performed  by  a  competent  industrial 
hygienist  or  other  technically  qualified  per¬ 
son. 

V.  MISCXLLANEOUS  PRECAUTIONS 

A.  High  exposures  to  cumene  can  occur 
when  transferring  the  liquid  from  one  con¬ 
tainer  to  another. 

B.  Non^>arklng  tools  must  be  used  to  open 
and  close  metal  cumene  containers  which 
must  then  be  eflectivriy  grounded  and  bond¬ 
ed  prior  to  pouring. 

C.  Store  cumana  in  tightly  closed  contain- 
era  in  a  cool  well-ventilated  area  away  from 
ignition  soturces  and  strong  oxidizing  agents. 

D.  Eniployers  must  advise  enq>loyees  of  all 
areas  and  operations  where  exposure  to  cu¬ 
mene  could  occur. 


Some  common  operations  in  whkfii  expo¬ 
sure  to  enmene  ta  Rktiy  to  occur  an  handling 
of  petroleum-hased  scdvents  having  a  hofl- 
tag  noQga  or  MO-IO)  C  (SOO^-SSb  V),  maira- 
faetnra  ot  pbanoL  and  vma  at  pejnts  and 
whara  cumena  is  used  as  a  thinner. 
Bon. — The  tafonnatlon  contained  in  Ap¬ 
pendix  C  to  i  1210.1033  is  advlaory  In  nature 
and  is  not  intended,  by  itself,  to  create  any 
additional  oUlgatlona  not  otherwise  imposed 
or  detract  from  any  axistlng  obligation. 

Afpbndix  C — Medical  Sukvxillanck  Gumx- 
Luras  roB  Cumene 

1.  KOUTE  OP  ENTRT 

Inhalation;  insignificant  skin  absorption. 

n.  TOXICOLOGT 

The  main  toxic  effect  of  cumene  is  irrita¬ 
tion  at  the  eyes,  skin,  and  upper  respiratory 
tract.  Narcosis  has  been  reported  to  occur  in 
n.r.inn^w  (ui  high  e^iosure. 

Chronic  exposure  of  rats  above  500  ppm 
cauasa  congestion  of  lungs,  liver,  and  kid¬ 
neys,  but  no  bon#  marrow  changes. 

m.  SIGNS  AND  SYMPTOMS 

Irritation  of  eyes  and  mucous  membranes 
of  uiq>er  respiratory  tract;  headache;  narcosis 
leading  to  ooma  may  occur  at  sustained  high 
concentrations.  Excessive  skin  contact  may 
produce  a  dermatitis. 

IV.  SnCIAL  TESTS 

None  in  common  usage. 

V.  TREATMENT 

None  specific.  Bemove  from  exposure,  give 
artificial  resuscitation  if  indicated,  and  wash 
eyes  and  contaminated  skin.  Recovery  is 
usually  rapid  and  complete. 

VI.  SUEVEILLANCE  Aim  PREVENTIVE  CONSIDERA¬ 
TIONS 

A.  General.  Most  reported  effects  of' 
cumene  are  caused  by  its  Irritant  properties. 
No  bone  marrow  effects  have  been  reported 
as  in  benzene.  It  Is  important  that  the  phy¬ 
sician  become  familiar  with  the  operating 
conditions  in  which  exposure  to  cumene  oc¬ 
curs.  Those  with  skin  disease  may  not  tol¬ 
erate  the  wearing  of  protective  clothing  and 
those  with  chronic  respiratory  disease  may 
not  tolerate  the  wearing  of  negative  pressure 
respirators. 

B.  Preplacement.  Routine  medical  histories 
and  phjrzical  examinations  are  not  required. 
Howevw  employer  must  screen  employees 
tac  history  of  certain  medical  conditions 
(listed  below)  which  calght  place  the  em¬ 
ployee  at  increased  risk  from  cumena  expo¬ 
sure.  Only  those  giving  a  positive  histcuy  ot 
these  conditions  must  be  referred  for  further 
medical  examinations. 

1.  Banal  disease:  Although  cumene  is  not 
known  as  a  kidney  toxin  in  humans,  kidney 
damage  has  been  repmted  in  experimental 
animals.  The  In^KHrtance  ot  the  organ  In  the 
elimination  of  toxic  substances  and  ooetab- 
ontes  Justifies  special  consideration  In  those 
with  possiMe  Impairment  of  renal  function. 

2.  Liver- disease;  Although  cumene  is  not 
known  as  a  liver  toxin  in  humans^  the  Im- 
portanee  of  this  organ  tai  the  blotransforma- 
tion  and  detoxiflcatUm  oC  foreign  substances 
should  ha  eonsidsrad  before  exposing  pmaons 
with  Impaired  liver  function. 

3.  Chronic  respiratory  disease:  la  persons 
with  Impaired  pulmonary  functien.  sape- 
clally  those  with  obstructive  airway  diseases, 
the  breathing  of  cumene  might  cause  ex¬ 
acerbation  ot  syatqitoms  due  to  its  irritant 
properties  or  psychic  reflex  bron(diow>asm. 

4.  Skin  disease:  Cumene  is  a  defatting 
agent  and  can  cause  dermatitis  on  prolonged 
exposure.  Persons  with  pre-existing  skin  dis¬ 


orders  may  be  mere  suseeptible  to  the  effects 
of  ewu— a. 

a  Baxiadio  EismlnariaBW  Moutliis  periodic 
^^r"**^***—  are  not  ragpUred.  However,  if 
the  enqiloyer  becomes  aware  of  an  eaeployee 
with  tha  above  listed  conditions,  ha  must 
ref«  such  employee  for  further  medical  ex¬ 
amination. 

vn.  XRiBaEwcxs 

1.  Browning,  Ethel:  Toxtcity  and  Metabo¬ 
lism  of  Industrial  Solvents,  Elsevier  Publish¬ 
ing  Company,  New  Tortc,  1965,  pp.  94-97. 

2.  Pai^,  Rank  A.;  Industrial  Hygiene  and 
Toxicology,  VoL  H.  Toxloolagy  (2nd  Ed.  Re¬ 
vised),  Interscience  Publishers,  New  York, 
1962,  pp.  1235-1236. 

3.  Grant.  W.  McRrton:  Toxicology  ot  the 

Eye,  Charles  C.  Thomas - ,  Blinols,  1962, 

pp.  154-155. 

§  1916,10^  Ethyl  benzene. 

(a)  Definitions.  (1)  "Permissible  expo¬ 
sure”  means  exposure  of  employees  to 
airborne  concentrations  of  ethyl  benzene, 
not  in  excess  of  100  parts  per  million 
(ppm)  (435  mllliiTams  per  enblc  meter 
(mg/cu  m)),  averaged  over  tea.  eight- 
hour  work  shift  (time  weighted  average) . 
as  stated  in  1 1919.1000,  TaUe  Z-1. 

(2)  “Action  tev^”  means  one  half  of 
the  permissible  exposure  for  ethyl 
benzene. 

(b)  Exposure  determinaMon  and  meas¬ 
urement.  (1)  Each  employer  who  has  a 
iHace  of  employment  in  which  ethyl 
benzene  is  r^ased  into  the  wcnrkplace 
air  shall  detmnlne  if  any  employee  may 
be  exposed  to  airborne  concextrations  erf 
ethyl  bmaene  at  or  above  the  action  kvel. 
The  determlnatimi  shall  be  saade  each 
time  there  is  a  change  la  production, 
process,  or  control  mecMurea  whidi  could 
result  in  an  increase  in  airborne  concen¬ 
trations  of  ethyl  benzene. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  infqrmation: 

(i)  Any  Information,  observations,  oi 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  ethyl  benaene; 

(ii)  Any  measurements  of  ethyl  ben¬ 
zene  taken; 

(Hi)  Any  wnployee  complaints  of  symp¬ 
toms  which  may  be  attributable  to  ex¬ 
posure  to  ethyl  bmzene;  and 

(iv)  Date  of  determination,  wotic  being 
performed  at  the  time,  location  within 
the  work  site,  name,  and  social  security 
number  of  each  enu^oyee  considered. 

(3>  If  the  emsdoyer  determines  that 
any  employee  may  be  exposed  to  ethyl 
benzene  at  or  above  the  actimi  level,  the 
exposure  of  the  employee  in  each  work 
operation  who  is  b^eved  to  have  the 
greatest  exposure  shall  be  measured.  The 
eiqposure  measuremmt  Rhuii  be  repre¬ 
sentative  of  the  maximum  el^it-hour 
work  shift  (time  weighted  average)  ex¬ 
posure  ot  the  employee. 

(4)  XT  the  exposure  measurement 
taken  pursuant  to  paragraph  (b)  (3)  of 
this  Section  reveals  emxdoyee  exposure 
to  ethyl  benz^  sut  or  above  the  action 
levdt.  the  employer  shall: 

(I)  Identify  all  emph^ees  sdio  may  be 
exposed  at  or  above  the  action  level;  and 

(ID  Measure  the  exposure  of  the  em- 
idoyees  so  identified. 

(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  ^ployee  is  exposed 
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exposure,  measurements  which  demon¬ 
strate  system  effectiveness,  for  examine, 
air  velocity,  static  pressiire,  or  air  vol¬ 
ume,  shall  be  made  at  least  every  ttiree 
months.  Measurements  of  systan  effec¬ 
tiveness  shall  also  be  made  within  five 
days  of  any  change  In  production,  proc¬ 
ess,  or  control  which  might  result  In  em 
increase  in  airborne  concentrations  of 
ethyl  benzene. 

(11)  Where  a  fan  Is  located  in  duct¬ 
work  and  where  ethyl  benzene  is  present 
In  ccmcentrations  greater  than  2500  ppm 
(25  percent  of  the  lower  flammable 
limit) ,  the  fan  rotating  element  shall  be 
of  nonsparking  material  or  the  casing 
shall  consist  of,  or  be  lined  with,  non¬ 
sparking  material.  There  shall  be  sufa- 
cient  clearance  between  the  fan  rotating 
element  and  the  fan  casing,  so  as  to 
prevent  contact. 

(iii)  In  the  design  of  open-surface 
tank  ventilation  for  the  purposes  of 
1 1910.94(d) ,  operations  involvhig  ethyl 
benzene  shall  be  classified  as  B-2  at  21  C 
(70  F). 


(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the  use 
of  re^dratcns  except: 

(i)  During  the  ti^  period  necessary 
to  Install  or  Implement  engineering  or 
work  practice  controls;  or 

(il)  In  work  situations  in  which  en¬ 
gineering  and  work  practice  controls  are 
technically  not  feasible;  or 

(ill)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  ethyl  benzene  to  at  or  below  the 
permissible  exposure;  or 

(iv)  For  operations  which  require  res¬ 
pirator  use  for  not  longer  than  one  hour 
per  day  and  not  more  frequently  than 
one  day  per  week;  or 

(v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  re¬ 
duce  employee  exposure,  the  employer 
shall  select  and  provide  the  appn^rlate 
respirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 


Table  2. — Respiratory  Protection  for  Ethyl  Benzene 

Condition  or  vapor  concentration  Respiratory  protection 

1,000  p/m  or  less _  Chemical  cartridge  respirator  with  fxUl  facepiece  and 

organic  vapor  cartridge  (s) . 

5,000  p/m  or  less _  Gas  mask  with  chin-style  or  front-  or  back-mounted 

organic  vapor  canister. 

Supplied-air  respirator  with  a  f\ill  facepiece,  hood,  or 
*  helmet. 

Self-contained  breathing  tq>paratU8  with  a  full  face- 
piece. 

Greater  than  5,000  p/m  or  entry  Self-contained  breathing-apparatxis  with  a  full  face- 
and  escape  from  unknown.  piece  operated  la  the  pressxire-demand  or  other 

positive  pressure  mode. 

A  combination  respiratcM*  with  a  full  facepiece  which 
includes  a  type  C  supplied-air  respirator  c^)erated 
in  the  pressure-demand  or  other  positive  pressure 
or  continuous-flow  mode  and  an  auxiliary  self- 
contained  breathing  apparatus  (grated  in  the 
pressure-demand  or  other  positive  pressure  mode. 

Fireflghting  _  Self-contcdned  breathing  apparatus  with  a  full  face- 

piece  operated  in  the  pressure-demand  ot  other 
positive  pressure  mode. 

Escape  _ _ _  Any  gas  mask  providing  protection  against  organic 

vapors  and  particulates. 

Any  escape  self-contained  breathing  iq>paratus. 


to  ethyl  benzene  at  or  above  the  action 
levd,  but  not  above  the  permissible  ex¬ 
posure,  the  exposure  of  that  employee 
shall  be  measured  at  least  every  two 
months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  ex¬ 
posed  to  ethyl  benzene  above  the  permis¬ 
sible  exposure,  the  employer  shall: 

(i)  Measure  monthly  the  exposure  of 
the  employee  so  exposed; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
foimd  to  be  exposed  to  ethyl  benzene 
above  the  permissible  exposure.  The  em¬ 
ployee  shall  also  be  notified  of  the  cor¬ 
rective  action  being  taken  to  reduce  the 
exposure  to  at  or  below  the  permissible 
exposure. 

(7)  If  two  consecutive  employee  expo¬ 
sure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposed  to  ethyl  benzene  below  the  ac¬ 
tion  level,  the  employer  may  terminate 
measturement  for  the  employee. 

(8)  For  purposes  of  this  paragraph 
employee  exposme  is  that  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 
an  eight-homr  work  shift  (see  Ai^ndix 
B  (IV)  of  this  section) .  ^ 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95  percent,  of  not  less  than  that  given 


In  Table  1. 

Table  1 

Required 

accuracy 

Concentration  {percent) 

Above  p^^sslble  exposure -  ±35 

At  or  telow  the  permissible  exposure 

and  above  the  action  level _  ±35 

At  or  below  the  action  level _  ±50 


(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  ethyl  benzene  above  the 
permissible  exposure  as  defined  in  para¬ 
graph  (a)  (1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  ethyl  benzene  shall  be 
controlled  to  at  or  below  the  permissible 
exposure  by  engineering  and  work  prac¬ 
tice  controls: 

(i)  Engineering  and  work  practice 
controls  shall  be  instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissible 
exposure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

(11)  Wherever  engineering  and  work 
practice  controls  are  not  sufficient  to 
reduce  exposures  to  at  or  below  the  per¬ 
missible  exposure,  they  shall  nonetheless 
be  used  to  reduce  exposure  to  the  lowest 
level  feasible  and  shall  be  supplemented 
by  respirators  in  accordance  vdth  para¬ 
graph  (d)  (4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  control 


(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bmeau  of  Mines) 
or  by  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  under  the  pro¬ 
visions  of  30  CFR  Part  11. 

(7)  The  employer  shall  Institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  S  1910.134(b),  (d),  (e),  and 
(f). 

(e)  Fire  and  safety.  (1)  ’The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Quldellnes  (Appendix  B  of  this  sec¬ 
tion)  for  ethyl  benzene. 

(2)  For  the  purpose  of  compliance  with 
i  1910.309,  locations  classified  as  hazard¬ 
ous  locations  due  to  the  presence  of  ethyl 
benzene  shall  be  Cfiass  I,  Group  D. 

(3)  For  the  pxu*pose  of  compliance  with 
S  1910.157,  ethyl  benzene  is  classified  as  a 
Cfiass  B  fire  hazard. 

(4)  For  the  purpose  of  compliance 
with  S  1910.178,  locations  classified  as 


hazardous  locations  due  to  the  presence 
of  ethyl  benzene  shall  be  Class  I,  Group 
D. 

(5)  For  the  purpose  of  compliance 
with  §  1910.106,  liquid  ethyl  benzene  is 
classified  as  a  Class  IB  fiammable  liquid. 

(6)  Spray  finishing  operations  shall  be 
performed  in  accordance  with  §§  1910.- 
107  and  1910.94(c) . 

(7)  Dip  tank  operations  shall  be  per¬ 

formed  to  accordance  with  §§  1910.108 
and  1910.94(d).  n 

(8)  Sources  of  ignition  such  as  smoking 
or  open  fiames  are  prohibited  where  ethyl 
benzene  presents  a  fire  or  explosion  haz¬ 
ard. 

(9)  Ethyl  benzene  shall  be  stored  so  as 
not  to  c(Hne  to  contact  with  strong  oxidiz¬ 
ing  agents,  acids,  alkalies,  and  ammonia. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
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clothing  necessary  to  prev^t  repeated  or 
prokmged  skin  contact  with  liquid  ethyl 
bename.  Face  shidds  shall  comidy  with 
9  1910.133  (a)  (2) .  (a)  (5) .  and  (a>  <6) . 

(2)  Employers  ^all  ensure  that  non- 
impervious  clothing  which  becomes  con¬ 
taminated  with  ethyl  benzene  be  removed 
promptly  and  not  rewom  until  the  ethyl 
benzene  is  removed  from  the  clothing. 

(3)  Employers  ^all  ensure  that  cloth¬ 
ing  wet  vdth  ethyl  benzene  is  placed  in 
closed  containers  for  storage  until  it  can 
be  discarded  or  vmtil  the  employer  pro¬ 
vides  for  the  removal  of  ethyl  benzene 
from  the  clothing,  n  the  clothing  is  to  be 
laundered  or  otherwise  cleaned  to  re¬ 
move  the  ethyl  benzene,  the  emidoyer 
shstU  inform  the  person  pfenning  the 
operation  of  the  hazardous  properties  of 
ethylbenzene. 

(4)  Employers  shall  ensure  that  cloth¬ 
ing  which  becomes  wet  with  liquid  ethyl 
benzene  be  removed  Immediately  and 
not  rewom  until  the  ethyl  bmzene  is  re¬ 
moved  from  the  clothing. 

(5)  Employers  shall  movide  and  en¬ 
sure  that  eraplosrees  use  cup-cover  tsrpe 
dust  and  splash  safely  goggles  which 
comply  with  1910.133  (a)  (2) -(a)  (5) 
where  liquid  ethyl  benzene  may  contact 
the  eyes. 

(g)  SpiUs  and  disposaZ.  (1)  In  the  event 
that  liquid  ethyl  benzene  is  spilled  the 
emidoyer  diall  immediately  eliminate 
potential  sources  of  ignition,  provide 
available  ventilation,  and  then  clean  up 
the  spQL 

(2)  Liquid  ethyl  benzene  shall  n(^  be 
allowed  to  enter  a  cemfined  space,  such  as 
a  sewer»  because  of  the  possibility  of  an 
explosion. 

(h)  Sanitation.  Employers  shall  en¬ 
sure  that  employees  whose  skin  becomes 
contaminated  with  ethyl  beiizene 
promptly  wash  or  shower  with  soap  or 
mild  detergent  to  remove  any  e^l  ben¬ 
zene  from  the  skin. 

(i)  TraiMiugandinforjnatuM.  (1>  Each 
'^Mnpleyer  who  baa  a  workplace  in  which 

etti3d  benzene  is  present  idiall  keep  a  copy 
vt  this  regulation  with  Appendixes  A,  B, 
and  C  at  the  workplace.  This  material 
dmBbe  maderesdhy  available  to  affected 
employees. 

(2)  Each  moployer  who  has  employees 
exposed  to  ethyl  benzene  above  the  action 
level  or  employees  who  have  skin  contact 
with  liquid  ethyl  bmzene  or  employees 
who  work  where  ethyl  benzene  presents 
a  fire  or  explosion  hazard  diall  annualy : 

(i>  Inform  affected  employees  of  the 
Information  contained  in  the  Substance 
Safety  Data  Sieet  for  Ethyl  Benzene 
(  Appendix  A  (d  this  section) ; 

(ii>  Advise  affected  oaployecs  of  the 
signs  and  symptoms  of  exposure  to  ethyl 
bename; 

(ill)  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  development  of 
signs  or  symptoms  of  exposing  to  ethyl 
benzene  which  are  listed  in  Aratendlx  A 
of  this  section; 

(It)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any  of 
the  medteal  oondltians  listed  In  para¬ 
graph  (J)  (2)  eC  this  section;  and 

(V)  Provide  training  to  ensure  that 
affected  enqiloyees  understand  ttie  pre¬ 


cautions  ci  aate  use,  waoeeaes  proce¬ 
dures,  and  die  correct  use  of  protcettvo 
equipment  relative  to  ethyl  benzene. 

(J)  Medical  swroetHanee.  (1)  The  em¬ 
ployer  ^mll  provide  medical  procedures 
as  required  fay  this  paragraph.  AU  medi¬ 
cal  procedures  shall  be  performed  by  or 
under  the  supervision  of  a  i^sician  at 
no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  ethyl  benzene  or  air¬ 
borne  concentratiems  of  ethyl  boizene  at 
or  above  the  action  level,  without  regard 
to  the  use  of  respirators,  information  as 
to  whether  such  emrdoyee  has  a  history 
of  any  of  the  following  medical  condi¬ 
tions: 

(i)  ESdney  disease: 

(il)  Liver  disease ; 

(iii)  Chronic  respiratory  disease; 

(iv)  Skin  disease. 

(3)  The  employer  shall  provide  a  medi¬ 
cal  examination  for  the  emplo3ree  if; 

(I)  The  anployee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (J)  (2)  of  this  section;  or 

(ii)  The  employee  informs  the  em¬ 
ployer  of  the  develcmment  of  any  of  the 
medical  conditions  listed  in  paragraph 
(J)  (2)  of  this  section,  or  any  of  the  signs 
or  symptoms  of  exposure  to  ethyl  ben¬ 
zene  which  are  listed  in  Appendix  A 
which  the  employee  suspects  are  caused 
by  exposure  to  ethyl  benzene. 

(4)  The  employer  shall  provide  to  the 
examining  pls^sieian  the  fc^wing  in¬ 
formation: 

(i)  A  copy  of  this  reguBitkm  with  Ap¬ 
pendixes  A,  B  and  C  for  ethyl  benzene. 

(II)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex¬ 
posure  to  ethyl  benzene; 

(iii)  A  description  of  any  personal  pro¬ 
tective  equipmaii  and  respirators  re- 
qiilred  to  be  used; 

(It)  The  results  of  any  measurements 
which  may  indicate  the  affected  em¬ 
ployee’s  exposure; 

(v)  The  affected  employee’s  antici¬ 
pated  exposure  level;  and 

(vi)  Upon  request  of  the  i^slcian,  any 
available  Infonnation  from  previous 
medical  examinations  of  the  affected 
emi^hiyee. 

(5)  Where  a  medical  examination  Is 
required  by  paragraidi  ( j)  (3)  of  this  sec¬ 
tion.  fallowing  such  examination  the  em¬ 
ployer  shall  obtain  a  written  opinion  from 
the  examhiing  idiyrician  which  conforms 
with  paragraph  (j ) «)  of  this  section. 

(g>  (i)  Ibe  ph3rsician’8  written  opinion 
shaB  be  a  siemed  statonent  by  the  ex¬ 
amining  iA3rsieian  specifically  stating; 

(A)  Whether  the  employee  has  any  de¬ 
tected  medical  condition  which  would 
place  the  emiBoyee  at  Increased  risk  of 
material  impairment  of  the  eeopk^ee’s 
health  from  exposure  to  eldsyl  benzene 
or  would  direct^  or  indireetty  aggravate 
any  detected  mecttcal  condfti<»; 

(B)  Any  recommended  limitations 

upon  the  employee’s  exposure  to  ethyl 
benzene,  induing  upon  th<> 

useef  pMsoual  proteetive  equipment  and 
respirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  file  physician  of  any  detected 


Tni»dt/».fti  condltloDS  which  require  further 
mpdtcai  or  treatment. 

(ID  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
ethyl  benzene. 

(iii)  The  onployer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  ethyl  benzene  or  airborne  con¬ 
centrations  of  ethyl  benzene  in  such  a 
way  as  would  put  the  employee  at  in¬ 
creased  risk  of  material  impairment  of 
his  health  from  such  exposure.  This  de¬ 
termination  may  be  based  on  the  physi¬ 
cian’s  written  (giinion. 

(8)  Ihe  employer  .shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to  ethyl 
benzene. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  sba-ii  inform  the  employee  of  the 
p<M£ible  health  consequmices  of  such  re¬ 
fusal  and  detain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this  sec¬ 
tion  need  be  perfmrmed  If  records  of  a 
previous  such  procedure  performed 
within  the  pest  six  months  are  accept¬ 
able  to  the  examining  physician. 

(k)  Recordkeeping — (I)  Exposure  de¬ 
termination.  (i)  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)  (1)  of  this  sectlcm. 

(11)  ’The  record  shall  include  the  writ¬ 
ten  determination  reqxiired  in  paragraph 
(b)  (2)  of  this  seefiem. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements.  (O  Ibe 
emplcqrer  shall  keep  an  accurate  record 
of  an  measurements  taken  to  determine 
employee  exposure  to  ethyl  benzene. 

(ii)  This  record  shall  include; 

(A)  Ibe  date  measurement; 

(B)  Operathms  Involvhig  exposure  to 
ethyl  benzene  which  axe  being  monitored; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibiaUon  of  sampling  equipment; 

(D)  Number,  duxatiem,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(iii)  Tbia  record  dmll  be  maintained 
until  replaced  by  a  more  reecni  record 
but  in  no  event  fmr  kas  fitan  one  year. 

O)  Jfeekureicol  uenffistion.  (1)  When 
mOehanteal  ventUation  Is  UKd  as  an  en- 
gtoeering  control,  fire  employer  shal 
maintain  an  accurate  rooerd  of  ttM 
mcasoicnieBls  dcaaenstrattug  the  cOec- 
ttveneos  of  wmOi  vemtaatlop  xeqidxed  by 
paragraph  (d)  (3)  (1)  ot  this  section. 

(il>  IMs  record  diall  Inelnde: 

(A)  Date  of  measurement; 

(B)  T^pt  of  measurement  taken;  and 

(C)  Result  measurmnent. 

(Hi)  These  records  shall  be  maintained 
for  at  least  one  year. 
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■  (4)  Employee  training  and  informa¬ 
tion.  (i)  The  ^ployer  shall  keep  aa  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragrs^ 

(i)  of  this  section. 

(ii)  This  record  shall  incliide: 

(A)  Date  of  training; 

(B)  Name  and  social  security  nxunber 
of  employee  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (j)  of  this  section. 

(ii)  This  record  shall  include; 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (J)(2)  of  this 
section 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  ethyl  benzene; 

(C)  A  copy  of  Information  provided  to 
the  physician  pursuant  to  paragraphs 
(j)(4)(li),  (iii),  (iv),  (V),  and  (vl)  of 
this  section; 

(D) .  Physician’s  written  opinion;  and 

(E)  A  ^gned  statement  of  any  refusal 
to  be  examined. 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records.  (1)  All  records 
required  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretcuy  of  lAbor  for  Occupational 
Safety  and  Health  and  the  Director  of 
the  National  Institute  for  Occupatioiml 
Safety  smd  Health. 

(ii)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  to  employees  and 
former  employees  and  their  designated 
representatives. 

(ill)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  written  re¬ 
quest  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  shall  give  af¬ 
fected  employees  or  their  representatives 
an  (^portunlty  to  observe  any  measure¬ 
ment  of  employee  exposure  to  ethyl  ben¬ 
zene  which  is  conducted  pursuant  to  this 
section. 

(2)  When  observation  of  measurement 
of  employee  exposure  to  ethyl  benzene 
requires  entry  into  an  area  where  the  use 
oi  personal  protective  devices,  including 
re^^tors,  is  required,  the  observer  shall 
be  provided  with  and  required  to  use  such 
equliHnent  and  comply  with  all  other 
applicable  safety  procedures. 

(3)  Without  interfering  with  the 
measurraoent,  observons  shall  be  entitled 
to: 

<(1)  Receive  an  explanation  of  the 
measurement  procedure; 

(II)  Visually  observe  all  st^  r^ted 
to  the  measurement  of  airborne  ethyl 
benzene  that  are  being  performed  at  the 
place  ol  exposure;  and 

(III)  Record  the  results  obtained. 


Non. — Infwmation  contained  in  Ap¬ 
pendix  A  to  i  1910.1034  is  advisory  in  nature 
and  la  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  A — Sttbstancx  SIafety  Data  Sheet 
roR  Dthti.  Benzene 

I.  SUBSTANCE  ZDENTTFICATION 

A.  Substonce:  Bthyl  benzene 

B.  Permissible  Exposure;  100  parts  of  ethyl 
benzene  per  million  parts  of  air  (ppm)  (435 
mlUigrams  of  ethyl  benzene  per  cubic  meter 
of  air  (mg/cu  m) )  average  over  an  eight- 
hour  work  shift  (time  weighted  average) . 

C.  Appearance  and  Odor :  A  clear,  colorless 
liquid  with  an  aromatic  odor. 

n.  HEALTH  Hazard  data  i 

A.  Ways  in  Which  the  Chemical  Affects 
Your  Body:  Ethyl  benzene  can  affect  your 
body  if  it  is  inhaled,  swaUowed  or  if  it  comes 
in  contact  with  your  skin  or  eyes. 

B.  Effects  of  Exposure: 

1.  Short-Term  Exposure:  Ethyl  benzene 
may  cause  irritation  of  the  eyes,  nose,  throat 
and  skin.  With  exposme  to  high  doses,  ir¬ 
ritating  effects  may  become  more  pro¬ 
nounced,  and  you  may  begin  to  feel  weak, 
dizzy,  drowsy,  and  become  unconscious. 

2.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  exposure  of  the  skin  to  liquid  ethyl 
benzene  can  cause  a  rash. 

3.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  if  you  develop 
any  signs  or  symptoms  and  suspect  they  are 
associated  with  ethyl  benzene  exposure. 

m.  EMERGENCY  FIRST  Am  PROCEDURES 

A  Eye  Exposure;  If  ethyl  benzene  gets 
into  your  eyes,  wash  your  eyes  immediately 
with  large  amounts  of  water,  lifting  the 
lower  and  upper  lids  occasionally.  If  irrita¬ 
tion  persists,  get  medical  attention.  Contact 
lenses  should  not  be  worn  when  working 
with  this  chemical. 

B.  Skin  Exposure;  If  ethyl  benzene  gets 
on  your  skin  promptly  vrash  the  contami¬ 
nated  skin  using  soap  or  mild  detergent.  If 
ethyl  benzene  soaks  through  your  clothing, 
remove  the  clothing  promptly  and  wash  the 
^in  using  soap  or  mild  detergent.  If  irrita¬ 
tion  persists,  get  medical  attention. 

C.  Breathing:  If  you  or  any  other  person 
breathes  in  large  amounts  of  ethyl  benzene, 
move  the  exposed  person  to  fresh  air  at  once. 
If  breathing  has  stopped,  perform  artificial 
respiration.  Keep  the  affected  person  warm 
and  at  rest.  Get  medical  attention  immedi¬ 
ately. 

D.  Swallowing:  When  ethyl  benzene  has 
been  swallowed,  do  not  cause  vomiting.  Get 
medical  attention  immediately. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  into  effect  the  established  emergency  res¬ 
cue  procedmres.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  aXSPIRATOaS  and  PROTBCTTVX  CLOTHINa 

A  Respirators:  Respirators  are  not  the  best 
way  to  control  exposure  to  ethyl  benzene.  You 
can  only  be  required  to  wear  them  for  routine 
use  if  yoiH  employer  Is  in  the  process  of  in¬ 
stalling  controls  or  control  measures  prove 
Inadequatsu  You  may  be  required  to  wear 
re^irators  for  non-routine  activities  or  in 
emergencies.  If  respirators  are  wcnn,  they 
must  have  a  Mining  Enfmrcement  and  Safety 
Administration  (MESA)  or  National  Insti¬ 
tute  for  Occupational  Safety  ftnd  Health 
(NIOSH)  ai^roval  label.  (Older  respiiators 
may  have  a  Bureau  of  Mines  ai^roval  label.) 
For  effective  (Hotectlon,  respirators  must  fit 
your  face  and  head  snugly.  Respirators  should 


not  be  loosened  or  removed  in  work  situa¬ 
tions  where  their  use  is  required.  If  you  can 
smell  ethyl  benzene  while  wearing  a  respira¬ 
tor,  the  respirator  is  not  working  correctly; 
go  immediately  to  fresh  air.  If  you  expedience 
difficulty  breathing  while  wearing  a  respira¬ 
tor,  tell  your  employer. 

B.  Protective  Clothing :  You  must  wear  im-  . 
pervious  clothing,  gloves,  face  shield,  and 
other  appropriate  protective  clothing  to  pre¬ 
vent  repeated  or  prolonged  skin  contact  with 
liquid  ethyl  benzene. 

C.  Eye  Protection:  You  must  wear  splash- 
proof  safety  gc^gles  where  eye  contact  to 
liquid  ethyl  benzene  may  occiur. 

V.  PRECAUTIONS  FOR  SAFE  USE,  HANDLING, 

AND  STORAGE 

Ethyl  benzene  is  a  fiammable  liquid  and  its 
vapors  can  easily  form  explosive  mixtures  in 
air.  It  must  be  stored  in  tightly  closed  con¬ 
tainers,  in  a  cool,  well-ventilated  area  away 
from  ignition  sources  and  strong  oxidizing 
agents,  acids,  alkalies,  and  ammonia.  Sources 
of  Ignition  such  as  smoking  and  open  fiames 
are  prohibited  wherever  ethyl  benzene  is 
handled,  used,  or  stcued  in  a  mannw  that 
could  create  a  fire  or  explosion  ha29ard.  You 
must  use  nonsparking  tools  when  opening  or 
closing  metal  containers  of  ethyl  benzene, 
and  the  containers  must  be  bonded  and 
groimded  when  pouring  or  transferring  the 
liquid.  If  your  dlothlng  becomca  wet  with 
liquid  ethyl  benzene,  you  must  Immediately 
remove  the  clothing  and  not  wear  it  agcdn 
until  the  ethyl  benzene  has  been  removed, 
n  your  skin  becomes  contaminated  with  ethyl 
benzene,  you  must  promptly  wash  or  shower 
using  soap  or  mild  detergent,  fire  extinguish¬ 
ers,  where  provided,  must  be  readily  available 
and  you  should  know  where  they  are  and  how 
to  operate  them.  Ask  your  supervisor  where 
ethyl  benzene  is  used  In  yoax  work  area  and 
for  any  additional  safety  and  health  rules. 

VI.  EMPLOYEE  MEDICAL  AND  EXPOSURE  RECORDS 

Your  employer  is  required  to  retain  rec¬ 
ords  Of  exposure  measurement  for  one  year 
(X  until  replaced  by  a  more  recent  record  and 
medical  records  for  the  length  of  the  em¬ 
ployment.  You  may  wish  to  request  that 
copies  of  these  records  be  made  available  to 
your  personal  physician.  , 

Note. — The  Information  contained  in  i^- 
pendlx  B  to  S  1910.1034  is  advls(»Y  in  nature 
and  is  not  Intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  B — Substance  Technical  Guide¬ 
lines  FOR  Ethyl  Benzene 

I.  physical  and  chemical  data 

A  Substance  Identification. 

1.  Synonyms:  Phenyl  ethane;  ethyl  benzol. 

2.  Formula:  C2H5C6H5. 

3.  Molecular  weight:  106.1. 

B.  Physical  Data. 

1.  Boiling  point  (760  mm  Hg) :  136  0  (277 

P). 

2.  Specific  gravity  (water=l) :  0.866. 

3.  Vapor  density  (alr=l) :  3.66. 

4.  Melting  point:  -96  C  (-139  F) . 

5.  Vapor  pressure  at  20  O  (68  F) :  7.1  mm 
Hg. 

6.  Solubility  in  water,  %  by  wei^t  at  20  C 
(68  F):  0.015. 

7.  Evaporation  rate  (butyl  acetate=l): 
Less  than  1. 

Appearance  and  odor:  A  dear,  colorless 
liquid  with  an  aromatic  odor. 

n.  FIRE,  EXPLOSION,  AND  RXAClTVn'T  HAZARD  DATA 

A.  Fire. 

1.  flash  point:  15  C  (69  F)  (closed  ciq>). 

2.  AutolgnMion  tmnperature:  432  C 
(810  F). 

3.  Flammable  limits  in  air,  %  by  vifiume: 
Lower  1.0;  Upper  6.7. 
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4.  Extlngulsbing  media:  Dry  chemical, 
foam,  or  carbon  (Uoxide. 

6.  Special  flre-flghtlng  procedures:  Do  not 
use  solid  stream  of  wato',  since  the  staream 
will  scatter  and  sprecul  the  fire.  Use  water 
spray  to  cool  containers  eiq;>oaed  to  a  fire. 

6.  Uniisiial  fire  and  explosion  hasards: 
Ethyl  benzene  is  a  fiammable  liquid.  Its 
vapors  can  easily  form  explosive  mixtvires  in 
air.  All  Ignition  sowces  must*be  controlled 
when  ethyl  benzene  is  used,  handled,  and 
stored  in  a  manner  that  could  create  a  fire 
or  explosion  hazard.  Ethyl  benzene  vt^rs 
are  heavier  than  air;  thus  the  vapors  may 
travel  along  the  ground  and  be  ignited  by 
open  fianxes  or  sparks  at  locaticms  jremote 
from  th%  site  at  which  the  ethyl  benzene  is 
bandied. 

7.  For  the  purpose  of  conforming  to  the 
requirements  of  29  CPR  1910.106,  ethyl 
benzene  is  classified  as  a  Class  IB  fiammable 
liquid.  For  example,  2500  ppm,  25  percent 
of  the  lower  flammable  limit,  is  one  situation 
in  which  ethyl  benzene  is  considered  to  be  a 
fire  and  explosion  hazard. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.309,  the  classification  of  hazardous 
locations  as  described  In  Article  600  of  the 
National  ESectrical  Code  for  ethyl  benzene 
shall  be  Class  I,  Group  D. 

B.  Beactivity. 

1.  Conditions  contributing  to  Instability: 
Heat. 

2.  Incompatibilities:  Contact  with  strong 
oxidizing  agents  may  cause  fire  and  explosion. 

3.  Hazardous  Decon^KKition  Products: 
Toxic  gases  and  vapors  (such  as  carbon 
monoxide)  may  be  released  in  a  fire  Involving 
ethyl  benzene. 

4.  Special  Precautions:  None. 

in.  spiuj,  leak,  and  disposal  procedures 

A.  If  ethyl  benzene  is  rallied  or  leaked,  the 
following  steps  should  be  taken; 

1.  Remove  all  ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  In  a  safe  place  (such  as  a 
fume  hood)  and  burn  the  piq>w.  Large  quan¬ 
tities  can  be  collected  and  atomized  In  a 
suitable  combustion  chamber  or  absorbed  on 
vermlcullte,  dry  sand,  earUi,  or  a  ninmiar 
material  and  disposed  of  in  a  sanitary  land¬ 
fill.  Ethyl  benzene  may  not  be  allowed  to 
entw  a  confined  space,  such  as  a  sewer,  be¬ 
cause  of  the  possibility  of  an  explosion. 

B.  Persons  not  wearing  protective- equip¬ 
ment  should  be  restricted  from  areas  of  spills 
M  leaks  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods: 

Ethyl  benzene  may  be  disposed  of: 

1.  By  absorbing  it  In  vermlcullte,  dry  sand, 
earth  or  a  similar  material  and  disposing  in 
a  sanitary  land  fill. 

2.  By  atomizing  in  a  suitable  combustion 
chamber. 

ZV.  MONITCmiNO  AND  MEASUREMENT  PROCEDURES 

A.  Exposure  Above  the  Action  Level:  Meas¬ 
urements  taken  for  the  purpose  of  determin¬ 
ing  Mnployee  eiqposure  under  this  sectUm  are 
best  taken  in  a  fashion  such  that  the  aver¬ 
age  8-hour  eq;>osure  may  be  determined 
from  a  single  8-hour  sample  or  two  4-hour 
samples.  Several  short  time  Interval  samples 
(up  to  30  minutes)  may  also  be  used  to  de¬ 
termine  the  average  eiqioeure  level.  Air  sam¬ 
ples  should  be  taken  In  the  enqiloyee’s 
breathing  zone  (air  that  would  most  nearly 
represent  that  Inhaled  by  the  employee). 
Sampling  and  analyses  may  be  performed  by 
instruments  such  as  detector  tubes  owtifled 
by  NIOSH  under  42  CKt  Part  84,  portable 
direct-reading  Instruments,  dosimeters,  mr 
gas  and  viqxir  adsorption  tubes  with  subse¬ 
quent  chemical  analyses.  171#  methods  of 
measur«nent  must  determine  the  oonoen- 
tratlon  of  ethyl  benzene  to  plus  or  minus 
36%. 


B.  Exqiosure  Above  the  PermlssU^  Xx- 
poeure:  The  monitoring  under  this  sectton 
should  be  essantlally  the  mam  as  descilbed 
In  paragraph  (IV)  (A) .  The  method  <a  zasae- 
urement  must  determine  ttie  omMentration 
of  ethyl  beneene  to  pliu  or  minus  28%. 

O.  Methods:  Methods  meeting  Uiese  aecu- 
racy  requirements  are  available  from  NIOSH. 

D.  Evaluation  of  Results:  Since  many  of 
the  duties  r^ating  to  employee  protectlcm 
are  dependent  on  the  results  of  monitoring 
and  measuring  procedures,  employers  may 
wish  that  the 'evaluation  of  employee  ex¬ 
posures  be  performed  by  a  competent  indus¬ 
trial  hygienist  or  other  technically  quali¬ 
fied  person. 

V.  MISCELLANEOUS  PRECAUTIONS 

A.  High  eiqiosure  to  ethyl  benzene  can 
occur  when  transferring  the  liquid  from  one 
container  to  another. 

B.  Nonsparking  to<ds  must  be  used  to  c^n 
and  close  metal  ethyl  benzene  containers 
which  must  then  be  effectively  grounded  and 
bonded  prior  to  pouring. 

C.  Store  ethyl  benzene  in  tightly  closed 
containws  in  a  oo(d  well-ventilated  area 
away  from  ignition  sources  and  strong  oxi¬ 
dizing  agents,  acids,  alkalies,  and  ammonia. 

D.  Enqiloyers  must  advise  employees  of  all 
areas  and  operations  where  exposure  to  ethyl 
benzene  could  occur. 

VI.  COMMON  OPERATIONS 

l^me  common  operations  in  which  expo¬ 
sure  to  ethyl  benzene  is  likely  to  occur  are 
operations  Involved  in  the  synthesis  of  ethyl 
benzene  from  beqzene  and  ethylene  and  in 
its  conversion  to  styrene  by  catalytic  dehy¬ 
drogenation.  Ethyl  benzene  Is  also  used  as 
a  constituent  of  motor  and  aviation  fuels 
and  commercial  aromatic  solvents  for  paints 
and  lacquers. 

Note:  The  information  contained  in  Ap¬ 
pendix  C  to  S  1910.1034  Is  advisory  in  nature 
and  is  not  intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  Imposed 
or  detract  from  any  existing  obligation. 

Appendix  C — ^Medical  Surveillance  Guide¬ 
lines  roR  Ethyl  Benzene 

I.  ROUTE  OF  ENTRY 

Inhalation;  insignificant  skin  absorption, 
n.  TOXICOLOGY 

Ethyl  benzene  is  primarily  an  irritant  of 
skin  and,  to  some  degree,  of  eyes  and  upper 
respiratory  tract.  Skin  effects  from  the  de¬ 
fatting  action  of  liquid  ethyl  benezene  can 
occur.  Systemic  absc^tlon  causes  depression 
of  the  central  nervous  system  with  narcosis 
at  high  concentrations.  Aspiration  of  iwnii 
amounts  causes  extensive  edema  and  hemor¬ 
rhage  of  lung  tissue.  Ethyl  benzene  is  readily 
metabolized  and  excreted  chiefly  as  mandelic 
acid  in  the  urine. 

m.  SIGNS  AND  SYMPTOMS 

Irritation  of  eyes  and  mucous  membranes 
of  upper  respiratory  tract;  headache;  narco¬ 
sis  leading  to  coma  may  occur  at  sustained 
high  levels.  Excessive  skin  contract  may  pro¬ 
duce  a  dermatitis. 

IV.  SPECIAL  TESTS 

None  In  common  usage. 

V.  TREATMENT 

None  specific.  Remove  from  expoeure,  give 
artlflclal  resuscitation  If  indicated,  and  wash 
eyes  and  contaminated  skin.  Recovery  Is 
usually  nqild  and  complete. 

VI.  SURVEIUiANCS  AMD  PREVENTIVE 

OONSIDEEATIONS 

A.  General. 

Most  r^iorted  effects  ot  ethyl  benezene  are 
caused  by  its  irritant  pn^M^es.  Mb  bone 


marrow  effeets  have  been  reported  as  in 
benseene.  Ik  ie  taporkank  tha*  ktM  phafslolan 
beoome  famtller  with  operating  eondtklona 
in  which  eoqtostDe  to  ethyl  tieneene  oeours. 
Those  with  akin  dtoeaae  may  not  tcderate  the 
wearing  of  prekeettve  dokhhag  and  those 
with  chronic  Mqdratory  dtaease  may  not 
tolerate  the  wearing  of  negative  pressure 
respirators. 

B.  Prqplacement. 

Routine  medical  htstories  and  physicial 
examinationa  are  not  required.  However  the 
employer  must  screen  employees  for  his¬ 
tory^  of  certain  medical  conditions  (listed 
below)  which  might  place  the  employee  at 
increased  risk  from  ethyl  benzene  exposure. 
Only  those  giving  a  positive  history  of  these 
conations  must  be  referred  for  further 
medical  exunlnatlons. 

1.  Renal  disease:  Although  ethyl  benaene  is 
not  known  as  a  kidney  toxin,  the  Importance 
of  the  organ  in  the  elimination  of  toxic  sub¬ 
stances  and  metabifiltes  Justifies  qieclal  con¬ 
sideration  in  those  with  possible  Impairment 
of  renal  function. 

2.  Liver  dtsease:  Although  ethyl  benzene 
Is  not  known  as  a  liver  toxin  in  humans,  the 
importance  of  this  organ  in  the  blotransfor- 
mation  and  detoxification  of  foreign  sub¬ 
stances  should  be  considered  before  exposing 
persons  with  impaired  liver  function. 

8.  Skin  disease:  Ethyl  benzene  is  a  defat¬ 
ting  agent  and  can  cause  dermatitis  on  pro¬ 
longed  exposure.  Persons  with  pre-existing, 
skin  disorders  may  be  more  susceptible  to  the 
effects  of  ethyl  benzene. 

4.  Chronic  req;>lratory  disease:  In  persons 
with  impaired  pulmonary  function,  espe¬ 
cially  those  with  obstructive  airway  diseases, 
the  breathing  of  ethyl  benaene  might  cause 
exacerbation  of  symptoms  due  to  its  irritant 
properties  or  psychic  reflex  bronchospasm. 

C.  Periodic  Examinations. 

Routine  periodic  examinationa  are  not  re¬ 
quired.  However,  if  the  employer  becomes 
aware  of  an  employee  with  the  above  listed 
conditions,  he  must  refer  such  employee  for 
furthe)-  medical  examination. 

vn.  REFERENCES 
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1962,  pp.  1231-1238. 

2.  Browning.  Ethel:  Toxicity  and  Metabo¬ 
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§  1910.1035  .  alpha-Methyl  styrene. 

(a)  Definitions.  (1)  “E'ermissible  ex¬ 
posure”  means  exposure  of  employees  to 
airborne  concentrations  of  alpha-methyl 
styrme,  not  In  excess  of  100  parts  per 
million  (ppm)  (480  milligrams  per  cubic 
meter  (mg/cu  m)),  averaged  over  an 
eight-hour  work  shift  (time  weighted 
average) .  as  stated  in  9  1910.1000,  Table 
Z-1. 

(2)  “Action  lev^”  means  one  half  of 
the  permissible  exposure  for  alpha- 
methyl  styroie. 

(b)  Exposure  determinatixm  and  rneas- 
urement.  (1)  Each  emjdoyer  who  ha*  a 
place  of  employment  In  which  alpha- 
methyl  styrene  is  released  into  the  work¬ 
place  air  shall  determine  if  any  emi^jree 
may  be  exposed  to  airborne  concentra¬ 
tions  of  alii^-methyl  styrene  at  or  above 
the  action  leveL  The  determination  «baii 
be  made  each  time  there  is  a  change  in 
production,  process,  or  control  measures 
which  could  remdt  in  an  increase  in  air-' 
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borne  concentrations  of  alpha-methyl 
styrene. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  Shan  contain  at 
least  the  following  Information: 

(i)  Any  Information,  observations,  or 
calculations  which  may  Indicate  em~ 
ployee  exposure  to  alpha-methyl  styrene; 

(ii)  Any  measurements  of  .  alpha- 
methyl  styrene  taken; 

(iii)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  alpha-methyl  styr^e;  and 

(iv)  Date  of  determination,  work  be¬ 
ing  performed  at  the  time,  location 
within  the  work  site,  name,  and  social 
secrulty  niunber  of  each  employee  con¬ 
sidered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  alpha- 
metl:^!  styrene  at  or  above  the  action 
level,  the  exposure  of  the  employee  in 
Mch  work  operation  who  is  believed  to 
have  the  greatest  exposure  shall  be 
measured.  The  exposure  measurement 
fthaii  be  representative  of  the  maximum 
eight-hour  work  shift  (time  weighted 
average)  exposure  of  the  employee. 

'  (4)  If  the  exposure  measmement  taken 

purusant  to  paragraph  (b)(3)  of  this 
section  reveals  emplojree  eiQxxure  to 
alpha-methyl  styrene  at  or  above  the 
action  level,  the  employer  shall: 
t  (1)  Identify  all  employees  who  may 
be  exposed  at  or  above  the  action  level; 
and 

^  (ii>  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 
i  (5)  11  emidoyee  exposrire  measure¬ 
ment  reveals  that  an  employee  is  ex- 
I posed  to  alpha-methyl  styrene' at  or 
[above  the  action  level,  but  not  above  the 
I  permissible  exposure,  the  exposure  of 
I  that  employee  shall  be  measured  at  least 
[every  two  months. 

f  (6)  If  an  emidoyee  exposure  measure- 
isnent  reveals  that  an  en^k>yee  Is  exposed 
I  to  alpha-methyli  styrene  above  the  per- 
Imlssible  exposure,  the  employer  Shall: 

|i  '(1)  Measure  monthly  the  exposure  of 
the  employee  so  exposed; 
p  (11)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

^  (111)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
'found  to  be  exposed  to  alpha-methyl 
styrene  above  the  permissible  exposure. 
(The  employee  shall  also  be  notified  of 
(the  corrective  action  being  taken  to  re¬ 
duce  the  exposure  to  at  or  below  the  per¬ 
missible  exposure. 

(7)  If  two  consecutive  employee  ex¬ 
posure  measurements  taken  at  least  one 
week  iq}art  reveal  that  the  employee  Is 
exposed  to  alpha-methyl  styrene  bdow 
the  action  lev^  the  onployer  may  termi¬ 
nate  measurement  for  the  employee. 


an  elfilit-hour  work  shift  (see  Appendix 
B  (IV)  of  this  section) . 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95  percent,  of  not  less  than  that  given 
In  Table  1. 

Tabu  1 

Required  accuracy 
Concentration  (percent) 

Above  permlntble  exposure _  ±25 

At  or  below  the  permissible  ejposure 

and  above  tbe  action  level _  ±35 

At  or  below  the  action  level _  ±50 

(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  alpha-methyl  styrene 
above  the  permissMe  exposure  as  de¬ 
fined  in  paragraph  (a)  (1)  of  this  section. 

(2)  Emplqyeer  exposures  to  airborne 
concentrations  of  alphamethyl  stsn’ene 
shall  be  controlled  to  at  or  below  the 
permissible  exposure  by  engineering  and 
work  practice  conhxds: 

(i)  Engineering  and  work  practice 
controls  shall  be  instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissible  ex¬ 
posure,  except  to  the  extent  that  such 
conhmls  are  not  feasible. 

(11)  Wherever  engineering  and  work 
practice  controls  are  not  sufficient  to  re- ' 
duce  expcNsures  to  at  or  below  the  per¬ 
missible  exposure,  they  shall  nonethe¬ 
less  be  used  to  reduce  exposiu'e  to  the 
lowest  level  feasible  and  shall  be  sup¬ 
plemented  by  respirators  in  accordance 
with  paragraph  (d)  (4)  of  this  section. 

(3)  Engineering  controls.  (1)  When 
mechanical  ventilation  is  used  to  control 
exposure,  measiuements  which  demon¬ 
strate  system  effectiveness,  for  example, 
air  velocity,  static  pressure,  or  air  vol¬ 
ume,  shafi  be  made  at  least  every  three 
months.  Measurements  of  system  effec- 

Tablx  2. — Respiratory  Proteci 


tiveness  shall  also  be  made  within  five 
days  of  any  change'  in  production,  proc¬ 
ess,  or  control  which  might  result  in  an 
increase  in  airborne  concentrations  of 
alphamethyl  styrene. 

(11)  Where  a  fan  is  located  in  duct¬ 
work  and  where  alphamethyl  styrene  is 
present  in  the  ductwork  in  concKitra- 
tions  greater  than  4700  ppm  (25  percent 
of  the  lower  flammable  limit),  the  fan 
rotating  element  shall  be  of  nonsparking 
material  or  the  casing  shall  consist  of.  or 
be  lined  with,  nonspai^ing  material. 
There  shall  be  sufficient  clearance  be¬ 
tween  the  fan  rotating  element  and  the 
fan  casing  so  as  to  prevent  contact. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the  use 
of  respirators  except: 

(i)  During  the  time  period  necessary 
to  install  or  implement  engineering  or 
work  practice  controls;  or 

(ii)  In  work  situations  in  which  engi¬ 
neering  and  work  practice  controls  are 
technically  not  feasible;  or 

(iii)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  alpha-methyl  styrene  to  at  or  be¬ 
low  the  permissible  exposing;  or 

(iv)  For  operations  which  require  res¬ 
pirator  use  for  not  longer  than  one  horn: 
per  day  and  not  more  frequently  than 
one  day  per  week;  or 

(v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 

permitted  under  this  paragraph  to  reduce 
employee  exposure,  the  employer  shall 
select  and  provide  the  appropriate  res¬ 
pirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided.  _ 

ion  for  alpha-Methyl  Styrene 


Condition  or  vapor  concentration  Respiratory  protection 

1,000  p/m  or  less _  Chemical  cartridge  respirator  with  fuU  facepiece  and 

organic  vapor  cartridge  (s) . 

6,000  p/m  or  less _  Oas  mask  with  chin-style  or  front-  or  back-mounted 

organic  vapor  canister. 

SuppUed-air  respirator  with  a  full  facepiece,  hood,  or 
helmet. 

Self-contained  breathing  apparatus  vrlth  a  full  face- 
piece.  _ 

Greater  than  6,000  p/m  or  entry  Self-contained  breathing  apparatus  with  a  full  face- 
or  escape  from  unknown  con-  piece  operated  in  the  pressure-demand  or  other  posi- 
oentratlons.  Overpressure  mode. 

A  omnbination  respiratCH'  with  a  fuU  facepiece  which 
includes  a  type  C  supplled-alr  respirator  operated  in 
the  pressure-demand  or  other  positive  pressure  or 
continuous-flow  mode  and  an  auxiliary  self-contained 
breathing  apparatus  operated  in  the  pressure-demand 
or  other  positive  pressure  mode. 


Firefighting  -  Self-contained  breathing  fq>paratus  with  a  fuU  face¬ 

piece  oi>erated  in  tbe  pressure-demand  or  other  posi¬ 
tive  pressure  mode. 

Esciq>e  -  Any  gas  mask  providing  protection  against  organic 

vapors. 

Any  escape  self-contained  breathing  apparatus. 


(8)  For  porpoflw  ci  this  pumgnqih 
emidoyw  exposure  Is  Uiat  which  woifld 
occur  If  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  kog  term  or  short 
tenn  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 


(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formely  Bureau  of  Mines) 
or  by  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  under  the  pro¬ 
visions  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  S  1910.134(b) .  (d) .  (e) .  and  (f) . 


(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  In  the  Etubstance  Tech¬ 
nical  Guidelines  (Appmdix  B  of  rids  sec¬ 
tion)  for  alidia-methyl  styrene. 

(2)  For  the  purpose  of  compliance 
with  §  1910.309,  locations  p-ia.ssiflpd  as 
hazardous  locations  due  to  the  presence 
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of  alpha-methyl  styrene  shall  be  Class  I. 
Group  D. 

(3)  For  the  purpose  of  compliance 
with  S  1910.157,  alpha-methyl  styrene  is 
classified  as  a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  ccnhpliance 
with  S  1910.178,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  alpha-methyl  styrene  shall  be  Class 
I,  Group  D. 

(5)  For  the  purpose  of  compliance 
with  !  1910.106,  liquid  alpha-methyl  sty¬ 
rene  is  classified  as  a  Class  n  combvistible 
liquid. 

(6)  Spray  finishing  operations  shall 
be  performed  in  accordance  with 
§§  1910.107  and  1910.94(c) . 

(7)  Sources  of  ignition  such  as  smok¬ 
ing  or  open  fiames  are  prohibited  where 
alplm-methyl  styrene  presents  a  fire  or 
explosion  hazard. 

(8)  alpha-Methyl  styrene  shall  be 
stored  so  as  not  to  come  in  contact  with 
strong  oxidizing  ^ents  and  catalysts  for 
polymerization  such  as  strong  acids  and 
aluminum  chloride  or  iron  chloride. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated  or 
prolonged  s^  contact  with  liquid  alpha- 
methyl  styrene.  Face  shields  shall  comply 
with  §1910.133  (a)(2),  (a)(4),  (a)(5), 
and  (a)  (6) . 

(2)  Employers  shall  ensure  that  cloth¬ 

ing  wet  with  alpha-methyl  styrene  ir 
placed  in  closed  containers  for  storage 
imtil  it  can  be  discarded  or  until  the  em¬ 
ployer  provides  for  the  removal  of  alpha- 
methyl  styrene  from  the  clothing.  If  the 
clothing  is  to  be  laundered  or  otherwise 
cleaned  to  remove  the  alpha-methyl  sty¬ 
rene,  the  employer  shaU  inform  the  per¬ 
son  .  performing  the  operation  of  the 
hazardous  properties  of  alpha -methyl 
styrene.  — 

(3)  Employers  shall  ensure  that 
non-impervious  clothing  which  becomes 
contaminated  with  alpha-methyl  styrene 
be  removed  promptly  and  not  rewom  un¬ 
til  the  alpha-methyl  styrene  is  removed 
from  the  clothing. 

(4)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  §1910.133  (a)  (2)-(a)  (6) 
where  liquid  alpha-methyl  styrene  may 
contact  the  eyes. 

(g)  Spills  and  disposal.  (1)  In  the  event 
that  liquid  alpha-methyl  styrene  is 
spilled  the  employer  shall  immediately 
eliminate  potential  sources  of  ignition, 
provide  available  ventilation,  and  then 
clean  up  the  spill. 

(2)  Liquid  alpha-methyl  st3a'ene  shall 
not  be  allowed  to  enter  a  confined  space, 
such  as  a  sewer,  because  of  the  possibility 
of  an  explosion. 

(h)  Sanitation.  Employers  shall  ensure 
that  employees  whose  skin  becomes  oon- 
t^inat^  with  alpha-methyl  styrene 
promptly  wash  or  shower  with  soap  or 
mild  detergent  to  remove  any  alpha- 
methyl  styrene  from  the  skin. 

(1)  Training  and  information.  (1)  Each 
employer  who  has  a  workplace  in  which 
alpha-methyl  styrene  is  present  shall 


ke^  a  c(4>y  of  this  regulation  with  Ap¬ 
pellees  A,  B,  and  C  at  the  wo^lace. 
This  material  shall  be  made  readily 
available  to  affected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  alpha-methyl  styroie  above 
the  action  level  or  employees  who  have 
skin  contact  with  liquid  alpha-methyl 
styrene  or  employees  who  work  where 
alpha-methyl  styrene  presents  a  fire  or 
explosion  hazard  shall  annually: 

(i)  Inform  affected  employees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  alpha-methyl 
styrene  (Appendix  A  of  this  section) ; 

(li)  Advise  affected  employees  of  the 
signs  and  sjrmptoms  of  exposure  to 
alpha-methyl  stsrrene; 

(iii)  Instruct  affected  employees  to 
advise  the  employer  of  the  development 
of  signs  or  symptoms  of  exposure  to 
alpha-methyl  styrene  which  are  listed 
in  Appendix  A  of  this  section; 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any  of 
the  medical  conditions  listed  in  para¬ 
graph  <j)(2)  of  this  section;  and 

(v)  Provide  training  to  ensure  that 
affected  employees  understand  the  pre¬ 
cautions  of  safe  use,  emergency  proce¬ 
dures,  and  the  correct  use  of  protective 
equipment  relative  to  alpha-methyl 
styrene. 

(J)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  med¬ 
ical  procedmres  shall  be  performed  by  or 
under  the  supervision  of  a  physician  at 
no  cost  to  the  employee.  _ 

•  (2)  The  employer  shall  obtain  from 

each  employee  who  is  exposed,  or  will 
be  exposed,  to  liquid  alpha-methyl  sty¬ 
rene  or  airborne  concentrations  of 
alpha-methyl  stsn'ene  at  or  above  the 
action  level,  without  regard  to  the  use 
of  respirators,  information  as  to  whether 
such  employee  has  a  history  of  any  of 
the  following  medical  conditions: 

(i)  Kidney  disease; 

(ii)  Liver  disease; 

(iii)  Chronic  respiratory  disease; 

(iv)  Skin  disease. 

(3)  The  employer  shall  provide  med¬ 
ical  examination  for  the  employee  if : 

(i)  The  employee  provides  a  history 
of  any  of  the  medical  conditions  listed 
in  paragraph  (j)(2)  of  this  section;  or 

(ii)  The  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 

(j) (2)  of  this  section,  or  any  of  the 
signs  or  symptoms  of  exposure  to  alpha- 
methyl  styrene  which  are  listed  in  Ap¬ 
pendix  A  which  the  employee  suspects 
are  caused  by  exposure  to  alpha-methyl 
styrene. 

(4)  The  employer  shall  provide  to  the 
examining  physician  the  following  infor¬ 
mation: 

(1)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B  and  C  for  alpha-metl:^! 
styrene; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex¬ 
posure  to  alpha-methyl  stsnrene; 

(iii)  A  description  (ff  any  personal 
protective  equipment  and  respirators 
required  to  be  used; 


(iv)  ITie  results  of  any  measurements 
which  may  indicate  the  affected  em¬ 
ployee’s  exposure; 

(V)  ’The  affect^  employee’s  antici¬ 
pated  exposure  level;  and 

(Vi)  Upon  request  of  the  physician, 
any  available  information  from  previous 
medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (J)(3)  of  this 
section,  following  such  examination  the 
employer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (])  (6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opinion 
shall  be  a  signed  statement  by  the  ex¬ 
amining  physician  specifically  stating: 

(A)  Whether  the  employee  has  any 
detected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposiue  to  alpha-methyl 
styrene  or  would  directly  or  indirectly  ag¬ 
gravate  any  detected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  alpha- 
methyl  styrene.  Including  limitations 
upon  the  use  of  personal  protective 
equipment  and  respirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 

(ii)  The  physician’s  written  (pinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
alpha-methyl  styrene. 

(ill)  ’The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  alpha-methyl  styrene  or  airborne 
concentrations  of  alpha-methyl  styrene 
in  such  a  way  as  would  put  the  employee 
at  Increased  risk  of  material  impainnent 
of  his  health  from  such  exposure.  This 
determination  may  be  based  on  the 
physician’s  written  (H^inlon. 

(8)  ’The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to 
alpha-methyl  styrene. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em- 
Idoyer  shall  inform  the  employee  Of  the 
possible  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this  sec¬ 
tion  need  be  performed  if  records  of 
a  previous  such  procedure  performed 
within  the  past  six  months  are  accepta¬ 
ble  to  the  examining  physician. 

(k)  Recordkeeping — (1)  Exposure  de¬ 
termination.  (i)  The  emidoyer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para- 
graidi  (b)  (1)  of  this  secttoo. 

(lU  The  record  shall  include  the  writ- 
tea  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(ill)  This  record  shall  be  maintained 
until  retraced  by  a  more  recent  record. 
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(2)  Exposure  measurements,  (i)  The 
employer  shall  keep  an  accurate  record 
of  all  measiirements  taken  to  detemdne 
employee  exposure  to  alpha-methyl 
styrene. 

(11)  This  record  shall  Include: 

(A)  The  date  of  measurement; 

(B)  Operations  Involving  exposure  to 
alpha-methyl  styrene  which  are  being 
monitored; 

(C)  Sampling  and  analsrtical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  diuration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(ill)  This  record  shall  be  maintained 
imtil  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  c<mtrol,  the  employer  shall 
maintain  an  accurate  record  of  the  meas¬ 
urements  demonstrating  the  effective¬ 
ness  of  such  ventilation  required  by 
paragraph  (d)  (3)  (1)  of  this  section. 

(ii)  ‘nils  record  shall  Include: 

(A)  Date  of  measurement; 

(B)  Type  of  measurement  taken;  and 

(C)  Result  of  measurement. 

(iii)  These  records  shall  be  main¬ 
tained  for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (D  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 

(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  number 
of  employee  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance.  (1)  The  em¬ 
ployer  Shan  keep  an  accurate  record  of 
employee  medical  surveUlance  required 
by  paragraph  (J)  of  this  section. 

(ii)  This  record  shaU  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (j)(2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  alpha-methyl 
styrene; 

(C)  A  copy  of  Information  provided  to 
the  physician  pursuant  to  paragraphs  (J) 
(4)  (ii) ,  (iii) ,  (Iv) ,  (V) ,  and  (vl)  of  this 
section; 

<D)  Physician’s  written  opinion;  and 
(E)  A  signed  statement  of  any  refu¬ 
sal  to  be  examined. 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required  to  be  maintained  by  this  sec¬ 
tion  shall  be  made  available  upon  re¬ 
quest  to  authorized  representatives  of 
the  Assistant  Secretary  of  Labor  for  Oc¬ 
cupational  Safety  and  Health  and  the 
Director  of  the  National  Institute  for 
Occupational  Safety  and  Health. 
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(ii)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  availabl')  to  employees 
and  former  employees  and  their  des¬ 
ignated  representatives. 

(ill)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  written 
request  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment — (1)  The  employer  shall  give  af¬ 
fected  employees  or  their  representatives 
an  opportunity  to  observe  any  measure¬ 
ment  of  employee  exposure  to  alpha- 
methyl  styrene  which  is  conducted  pur¬ 
suant  to  this  section. 

(2)  When  observation  of  measmement 
of  employee  exposure  to  alpha-methyl 
styrene  requires  entry  into  an  area  where 
the  use  of  personal  protective  devices. 
Including  respirators,  is  required,  the  ob¬ 
server  shall  be  provided  with  aiui  re¬ 
quired  to  use  such  equipment  and  comply 
wtbh  all  other  applicable  safety  pro¬ 
cedures. 

(3)  Without  interfering  with  the 
measurement,  observers  shall  be  entitled 
to: 

(i)  Receive  an  explanation  of  the 
measurement  procedme; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  alpha- 
methyl  styrene  that  are  being  performed 
at  the  place  of  exposme;  and 

(iii)  Record  the  results  obtained. 

Note. — ^The  inTormatlon  contained  in  Ap¬ 
pendix  A  to  1 1010.1036  Is  advisory  in  nature . 
and  is  not  intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  A — Substance  Sapett  Data  Sheet 
"  FOB  Alpha-Methtl  Sttbxne 

I.  SUBSTANCES  mENTOTCATION 

A.  Substance:  alpba-Methyl  stirrene. 

B.  PermlssiMe  ExjxMure:  100  parts  of 
alpha-methyl  styrene  per  million  parts  of 
air  (ppm)  (480  milligrams  of  alpha-methyl 
styrene  per  ctible  meter  of  air  (mg/cu  m) ) , 
averaged  over  an  eight-hour  wcNk  shift. 

O.  Appefurance  and  Odor:  Colorless  liquid 
with  a  characteristic  odor. 

n.  HEALTH  HAZAED  DATA 

A.  Ways  in  Which  the  Chemical  Affects 
Tour  Body:  alpba-Methyl  styrene  can  affect 
your  body  if  it  is  inhaled,  swallowed  ot  if  it 
comes  in  contact  with  your  skin  or  eyes. 

B.  Effects  of  Exposure: 

1.  Short-Term  Exposure:  alpha-Methyl 
styrene  may  cause  irritation  of  the  eyes, 
nose,  and  throat.  It  may  also  catise  drowsi¬ 
ness. 

a.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  exposure  of  the  skin  to  liquid  alpha- 
methyl  styrene  may  cause  irritation. 

8.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  if  you  develop 
any  signs  or  symptoms  and  suspect  they 
are  caused  bj  alpha-methyl  styrene  ex¬ 
posure. 

m.  EMEEGENCT  FIEST  ATO  PROCEDUHES 

A.  Eye  Exposure:  If  alpha-methyl  styrene 
gets  into  your  eyes,  wash  your  eyes  immedi¬ 
ately  with  large  amounts  of  water,  Uftlng  the 
lower  and  upper  Uds  occasionally.  If  Irrlta- 
tton  persists,  get  medical  attention.  Ocmtact 
lenses  should  not  be  wchu  when  working  wltb 
this  chemical. 


B.  Skin  Exposure :  If  alpha-methyl  st3rrene 
gets  on  your  skin,  promptly  wash  the  con¬ 
taminated  skin  using  soap  or  mild  detergent. 
If  alfAa-metbyl  styrene  soaks  through  your 
clothings  remove  the  clothing  promptly  and 
wash  the  skin  using  soap  or  mild  detergent. 
If  Irritation  persists,  get  medical  attention. 

C.  Breathing:  If  you  or  any  other  person 
breathes  In  large  amounts  of  alpha-methyl 
styrene,  move  the  exposed  person  to  fresh  air 
at  once.  If  breathing  has  stopped,  perform 
artificial  respiration.  Keep  the  affected  per¬ 
son  warm  and  at  rest.  Get  medical  attention 
immediately. 

D.  Swallowing :  If  alpha-methyl  styrene 
has  been  swallowed,  do  not  cause  vomiting. 
Get  medical  attention  Immediately. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  into  effect  the  established  emergency 
rescue  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  EESPIBATOBS  and  PBOTECnVZ  CLOTHING 

A.  Respirators:  Respirators  are  not  the 
best  way  to  control  exposure  to  alpha-methyl 
styrene.  You  can  only  b^  required  to  wear 
them  for  routine  use  if  your  employer  is  In 
the  process  of  installing  controls  or  control 
measures  prove  inadequate.  You  may  be  re¬ 
quired  to  wear  respirators  for  non-routine 
activities  or  in  emergencies.  If  respirators  are 
worn,  they  must  have  a  Mining  Enforcement 
and  Safety  Administration  (MESA)  or  Na¬ 
tional  Institute  for  Occupational  Safety  and 
Health  (NIOSH)  approval  label.  (Older  res¬ 
pirators  may  have  a  Bureau  of  Mines  ap¬ 
proval  label.)  For  effective  protection,  req)l- 
rators  must  fit  your  face  and  head  snugly. 
Respirators  should  not  be  loosened  or  re¬ 
moved  in  work  situations  where  their  use  is 
required.  If  you  can  smell  alpha-methyl  kty- 
rene  while  wearing  a  respirator,  the  respirator 
is  not  working  correctly;  go  immediately  to 
fresh  air.  If  you  experience  difficulty  breath¬ 
ing  while  wearing  a  respirator,  tell  your 
employer. 

B.  Protective  (nothing:  You  must  wear  im¬ 
pervious  clothing,  gloves,  face  shield,* and 
other  appropriate  protective  clothing,  to  pre¬ 
vent  repeat^  or  prolonged  skin  contact  with 
liquid  alpha-methyl  styrene. 

C.  Eye  Protection:  You  must  wear  splash- 
proof  safety  goggles  where  eye  contact  to 
liquid  alpha-methyl  styrene  may  occur. 

V.  PRECAUTIONS  FOR  SAFE  USE,  HANDLING, 

AND  STORAGE 

alpha-Methyl  styrene  Is  a  combustible 
liquid  and  its  vapors  can  form  explosive  mix¬ 
tures  in  air  at  elevated  temperatures.  It  must 
be  stored  in  tightly  closed  containers,  in  a 
cool,  well-ventilated  area  away  from  ignition 
sources  and  strong  oxidizing  agents.  Sources 
of  ignition  such  as  smoking  and  open  flames 
are  prohibited  wherever  alpha-methyl  sty¬ 
rene  Is  handled,  used,  or  stored  in  a  manner 
that  could  create  a  Are  or  explosion  hazard. 
You  must  use  nonsparking  tools  when  open¬ 
ing  or  closing  metal  containers  of  alpha- 
methyl  styrene  and  the  containers  must  be 
bonded  and  grounded  when  pouring  or  trans¬ 
ferring  the  liquid.  If  your  nonimpervlous 
clothing  becomes  contaminated  with  alpha- 
methyl  styrene,  you  must  promptly  remove 
the  clothing  and  not  wear  it  again  until  the 
alpha-methyl  styrene  has  been  removed.  If 
alpha-methyl  styrene  gets  on  yotur  skin,  you 
must  promptly  wash  or  shower  using  soap 
or  mild  detergent.  Fire  extinguishers,  where 
provided,  must  be  readily  available  and  you 
should  know  where  they  are  and  how  to  oper¬ 
ate  them.  Ask  your  supervisor  where  alpha- 
methyl  styrene  la  used  In.  your  work  area 
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and  lor  any  additional  safety  and  health 
roles. 

VI.  ncpLOTB  MXDiCAL  AMO  KXPosxTax  Bxooaoa 

Tour  employer  Is  required  to  retain  records 
of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  record  and 
medical  records  for  the  length  of  the  employ¬ 
ment.  You  may  wish  to  request  that  copies  of 
these  records  be  niade  available  to  your  per¬ 
sonal  physician. 

Nous. — ^The  Information  contained  In  Ap¬ 
pendix  B  to  i  1910.1035  Is  advisory  In  nature 
and  is  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  B— Sudstance  .  Technical  Gthde- 
LINES  FOB  ALPHA-METHTL  StYSENE 

.  I.  PHYSICAL  AND  CHEICICAL  DATA 

A.  Substance  Identification. 

1.  Synonyms:  1-Methylethenyl-benzene, 
AMS,  and  Isc^iropenyl  benzene. 

2.  Formula:  C6H5C(CH3)  =CH2. 

3.  Molecular  weight:  118.1. 

B.  Physical  Data. 

1.  Bolling  point  (700  mm  Hg) :  165  C  (329 

2.  Specific  gravity  (water=l) :  0.92. 

8.  VapiH density  (air=l) :  4.1. 

4.  Melting  point:  —23  C  ( — 9  F) . 

5.  Vapor  pressure  at  20  C  (68  F) :  ID  mm 
Hg. 

6.  Solubility  In  water,  %  by  weight  at  20  C 
68  F) :  Insoluble. 

7.  Evaporation  rate  (butyl  acetates  1): 
Less  than  1.* 

8.  Appearance  and  odor:  Colorless  liquid 
with  a  characteristic  odor. 

n.  FIRS,  EXPLOSION,  AND  REACTIVITY  HAZARD 
DATA 

A.  Fire. 

1.  Flash  point:  54  C  (129  F)  (closed  Cup). 

2.  Autolgnltlon  temperature:  574  C  (1066 

P). 

3.  Flammable  limits  In  air,  %  by  volume: 
Lower  ID  Upper  6.1. 

4.  Extinguishing  media:  Dry  chemical, 
foam,  or  carbon  dioxide. 

6.'  Special  flre-fightlng  jirocedures:  Do  not 
use  solid  stream  of  water,  since  the  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  coiD  containers  eiqioeed  to  a  fire. 

6.  Unusual  fire  and  explosion  hazards:  al¬ 
pha-methyl  styrene  is  a  combustible  liquid. 
Its  Vi4)ors  can  form  explosive  mixtures  In  air 
at  elevated  temperatures.  All  ignition  sources 
must  be  controlled  when  alpha-methyl  sty¬ 
rene  is  used,  handled,  and  stored  In  a  manner 
that  could  create  a  fire  or  explosion  hazard. 
Alpha-methyl  styrene  vapors  are  heavier 
than  air,  thus  the  vapcHs  may  travel  along 
the  ground  and  be  ignited  by  <q>en  fiames  or 
^arhs  at  locations  remote  from  the  site  at 
.which  the  alpha-methyl  styrene  is  handled. 

7.  For  the  purpose  of  conforming  to  the 

requirements  of  29  CFR  1910.106,  alpha- 
methyl  styrene  is  classified  as  a  Class  n  com¬ 
bustible  liquid.  For  exsunple,  4700  ppm,  25 
percent  of  the  lower  fiammable  limit,  is  (me 
situation  In  which  alpha-methyl  styrene 
Is  considered  to  be  a  fire  and  explosion 
hazard.  ^ 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.309,  the  classificatlim  of  baaanlous 
locations  as  described  In  Article  600  of  the 
National  Electrical  Code  for  alpha-methyl 
styrene  shall  be  Class  I,  Group  D. 

B.  Reactivity. 

1.  Conditions  contributing  to  Instability: 
Heat. 

2.  In<xmipaUblllties:  Contact  with  strong 
oxidizing  agmts  (such  as  peroxides  and  halo¬ 
gens)  may  cause  fire  and  explosion.  Also 
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avoid  contact  with  catalysts  for  vinyl  polym¬ 
erization  and  catalysts  for  l(mlo  polymeilaa- 
tlon  such  as  aluminum  chloride  or  Iron 
(fiilorlde. 

3.  Hazardous  Decomposition  Produota: 
Toxic  gases  and  vapors  (so^  as  carbon  mon¬ 
oxide)  may  be  released  In  a  fire  Involving 
alpha-methyl  styrene. 

4.  Special  Precautions:  None. 

m.  SPILL,  T.RAW,  AND  DISPOSAL  PROCEDDRES 

A.  If  alpha-methyl  styrene  Is  spilled  or 
leaked,  the  following  steps  should  be  taken: 

1.  Remove  all  ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  abscub  on  paper 
towels.  Evaporate  in  a  safe  place  (such  as 
a  fume  hood)  and  burn  the  paper.  Large 
quantities  can  be  collected  and  atimilzed  in 
a  suitable  combustion  chamber  or  abscHbed 
on  vermlculite,  dry  sand,  earth,  or  a  similar 
material  and  disposed  of  In  a  sanitery  land¬ 
fill.  alpha-Methyl  styrene  may  not  be  allowed 
to  enter  a  confined  space,  such  as  a  sewer, 
because  of  the  possibility  of  an  explosion. 

B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of  spills 
or  leaks  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods: 
alpha-methyl  styrene  may  be  disposed  of: 

1.  By  absorbing  It  in  vermlculite,  dry  sand, 
earth  or  a  similar  materitd  and  dlqx»lng  In 
a  sanitary  land  fill. 

2.  By  atiMnizlng  In  a  suitable  combustion 
chamber. 

IV.  MONITORING  AND  MEASUREMENT  PROCEDURES 

A.  Exposure  Above  the  Action  Level :  Meas¬ 
urements  taken  for  the  purpoee  of  deter¬ 
mining  employee  exposure  under  this  section 
are  best  taken  In  a  fashion  suA  that  the 
averabe  8-hour  exposure  may  be  determined 
from  a  single  8-hour  sample  or  two  4-hour 
samples.  Several  shiHt  time  Interval  samples 
(up  to  30  minutes)  may  also  be  used  to 
determine  the  average  exposinre  level.  Air 
samples  should  be  taken  In  the  employee’s 
breathing  zone  (air  that  would  most  nearly 
represent  that  inhaled  by  the  employee). 
Sampling  and  analyses  may  be  performed  by 
Instruments  such  as  detector  tubes  certified 
by  NIOSH  under  42  CFR  Part  84,  ix^table 
direct-reading  Instruments,  dosimeters,  <x 
gas  and  vapor  adsorption  tubes  with  subse¬ 
quent  chemical  analyses.  The  iqethods  of 
measurement  must  determine  the  concentra¬ 
tion  of  alpha-methyl  styrene  to  plus  or 
minus  35%. 

B.  Exposure  Above  the  Permissible  Expo¬ 
sure:  The  monitoring  under  this  section 
should  be  essentially  the  same  as  described  In 
paragraph  (IV)  .(A) .  The  method  of  measure¬ 
ment  must  determine  the  concentration  at 
alpha-methyl  styrene  to  plus  or  mlnus~25%. 

C.  Methods:  Methods  meeting  these  ac¬ 
curacy  requirements  are  available  from 
NIOSH. 

D.  Evaluation  of  Results:  Since  many  of 
the  duties  relating  to  enqiloyee  protection  are 
dependent  on  the  results  of  monitoring  and 
measuring  procedures,  employers  may  wish 
that  the  evaluation  of  employee  exposures  be 
performed  by  a  competent  Industrial  hygien¬ 
ist  or  other  techni(»aiy  qualified  person. 

V.  MISCELLANEOUS  PRECAUTIONS 

A.  High  exposures  to  alpha-methyl  styrene 
<»n  <x>eur  when  transferring  the  liquid  from 
one  container  to  another. 

B.  Nonsparking  tocds  must  be  used  to  open 
and  close  metal  alpha-methyl  styrene  con¬ 
tainers  which  must  then  b4  effectively 
grounded  and  bonded  prior  to  pouring. 

C.  Store  alpha-methyl  styrene  in  tightly 
closed  containers  in  a  cool  well-ventilated 
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area  away  from  Ignition  sources  and  strong 
oxidizing  agents. 

D.  Runaway  polymerization  of  alpha- 
methyl  styrene  is  not  likely  unless  the  ma¬ 
terial  comes  In  <x>ntact  with  catalysts  for 
ionic  pcfiymwlzatlon  such  as  aluminum  or 
Iron  chloride  and  strong  acids. 

E.  Employers  must  advise  employees  of 
areas  and  operations  where  exposure  to  al¬ 
pha-methyl  styrene  could  occur. 

VI.  (XIMMON  OPERATIONS 

Some  common  operations  in  which  expo¬ 
sure  to  alpha-methyl  styrene  Is  likely  to 
occur  are  In  making  certain  polyesters,  alkyd 
resins,  copolymers  with  methyl  methacirylate, 
and  homopolymers. 

Note. — ^The  information  contained  in  Ap- 
pendix  C  to  1 1910.1035  Is  advisory  In  nature 
and  Is  not  Intended,  by  Itself,  to  (seats  any 
additional  obligations  not  otherwise  Imposed 
or  detract  from  any  existing  obligation. 

Appendix  C — ^Medical  Survehxancr  Guidr- 
LINES  FOR  ALPHA-METHYI.  STYRENE 

I.  ROUTE  OF  ENTRY 

Inhalation. 

n.  TOXICOLOOT 

Exposure  to  alpha-methyl  styrene  causes 
slight  irritation  of  the  eyes,  upper  respira¬ 
tory  tract,  and  skin.  Prolong^  and  repeated 
exposure  may  result  in  depression  of  the 
central  nervous  system. 

m.  SIGNS  AND  SYMPTOaU 

Irritation  of  eyes,  nose,  and  throat  and 
drowsiness.  Prolonged  skin  contact  may  pro- 
Auca  dermatitis. 

TV.  special  tests 
None  in  common  usage. 

V.  TREATMENT 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  If  indicated,  and  wash 
eyes  and  cimtamlnated  skin.  Re(x>very  is 
usually  rapid  and  complete. 

VI.  SURVEILLANCX  AND  PREVXNTITX 
(XINSIDERATIONS 

A.  General. 

Most  reported  effects  of  alpha-methyl 
st3rrene  are  caused  by  its  irritant  properttes. 
It  Is  Imirartant  that  the  physician  become 
familiar  with  operating  condlUons  In  which 
exposure  to  alpha-methyl  styrene  occurs. 
Those  with  skin  disease  may  not  tolerate  the 
wearing  of  protective  clothing  and  those 
with  chronic  respiratory  disease  may  not  tol¬ 
erate  tlie  wearing  of  negative  pressure  respi¬ 
rators. 

B.  Preplairment. 

Routine  medical  histories  and  physical  ex¬ 
aminations  are  not  required.  However  the 
employer  must  screen  employees  for  history 
of  certain  medical  conditions  (listed  be¬ 
low)  which  might  place  the  employee  at  In- 
(reased  risk  from  alpha-methyl  styrene  ex¬ 
posure.  Only  those  id^hig  •  poelUve  history 
of  these  conditions  must  be  referred  for 
further  medical  examinations. 

1.  Renal  disease:  Although  alpha-methyl 
styrene  Is  not  known  as  a  kidney  toxin,  the 
importance  of  the  organ  in  the  elimina¬ 
tion  of  toxic  substances  and  metabolites 
justifies  special  consideration  In  those  with 
possible  impairment  of  renal  function. 

2.  Liver  disease:  Although  alpha-methyl 
styrene  is  not  known  as  a  liver  toxin  In  hu¬ 
mans.  the  tmp(Ntan(se  of  this  organ  in  the 
blotransformatlon  and  detoxification  of 
foreign  substances  should  be  considered 
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before  exposing  persons  with  Impaired  liver 
function. 

3.  Chronic  respiratory  disease:  In  per¬ 
sons  with  impaired  pulmonary  function,  es¬ 
pecially  those  with  obstructive  airway  dto- 
eases,  the  breathing  of  alpha-methyl  se¬ 
rene  might  cause  exacerbation  of  symptoms 
due  to  its  Irritant  properties  or  psychic 
reflex  bronchospasm. 

4.  Skin  disease:  Alf>ha-methyl  stirrene  Is  a 
defatting  agent  and- can  oause  dermatitis  on 
prolonged  exposure.  Persons  with  pre-existing 
skin  disorders  may  be  more  sxisceptlble  to 
the  effects  of  alpha-methyl  styrene. 

C.  Periodic  Examinations. 

Routine  periodic  examinations  are  not  re¬ 
quired.  However,  if  the  employer  becomes 
aware  of  an  employee  with  the  above  listed 
conditlcms,  he  must  refer  such  employee  for 
further  medical  examination. 

vn.  REFEBENCES 

1.  Wolf,  M.  A.,  et  al.:  “Toxicological  Studies 
of  Certain  Alkylated  Benzenes  and  Benzene,” 
Archives  of  Industrial  Health,  14.-387-398 
(1956). 

§  1910.1036  Styrene. 

(a)  Definitions.  (1)  “Permissible  ex¬ 
posure”  means  exposure  of  employees  to 
airborne  (xmcentrations  of  styrene  not 
in  excess  of  100  parts  per  million  (pimi) , 
averaged  over  an  eight-hour  work  shift 
(time  weighted  average) ;  and  not  In  ex¬ 
cess  of  200  ppm  at  any  time  during  an 
eight-hour  work  shift  except  that  an  ex¬ 
posure  not  exceeding  600  pixn  for  no 
more  than  five  minutes  every  three  hours 
shall  be  permitted  if  the  TWA  is  at  or 
below  100  p];»n  as  stated  in  1910.1000, 
Table  Z-2. 

(2)  “Action  level”  means  one  half  of 
the  permissible  eight-hour  time  weighted 
average  exposure  for  styrene. 

(b)  Exposure  determination  and  meas¬ 
urement.  (1)  Elach  onployer  who  has  a 
place  of  emplo3rment  in  which  styrene 
is  released  into  the  workplace  air  shall 
determine  if  any  employee  may  be  ex¬ 
posed  to  airborne  concentraticms  of 
styrene  at  or  above  the  action  level.  The 
determinatifm  diall  be  made  each  time 
there  is  a  change  in  producticm,  process, 
XX  control  measures  which  could  result 
in  an  increase  in  airborne  concentrations 
of  styrene. 

(2)  A  written  record  of  the  determina¬ 
tion  jihaii  be  made  and  shall  contain  at 
least  the  following  information: 

(i)  Any  Information,  observations,  or 
calculations  which  may  indicate  em¬ 
ployee  exposing  to  styrene; 

(li)  Any  measurements  of  styrene 
taken; 

(ill)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposiue  to  styrene;  and 

(iv)  Date  of  determlnaticm,  work  be¬ 
ing  perfonned  at  the  time,  location 
within  the  work  site,  name,  and  social 
security  number  of  each  employee  ccxi- 
sldered. 

(3)  If  the  onployer  det^mlnes  that 
any  employee  may  be  exposed  to  styrene 
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at  or  above  the  action  level,  the  exposure 
of  the  emidoyee  In  eadi  work  (^)eratlon 
who  is  believed  to  have  the  greatest  ex¬ 
posure  shall  be  measured.  The  eiposure 
measurement  shall  be  representative  of 
the  maximum  eight-hour  (time  weighted 
average)  exposure  of  the  onployee. 

(4)  If  the  exposure  measurement 
taken  pursuant  to  paragraph  (b)  (3)  of 
this  section  reveals  employee  exposure  to 
styrene  at  or  above  the  action  level,  the 
employer  shall: 

(i)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level;  and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified.  ‘ 

(5)  If  any  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  ex- 
F>osed  to  styrene  at  or  above  the  action 
level,  but  not  above  the  permissible  ex- 
posme,  the  exposure  of  that  employee 
shall  be  measured  at  least  every  two 
months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  ^at  an  employee  is  ex¬ 
posed  to  styrene  above  the  permissible 
exposure,  the  employer  shall: 

(i)  Measure  m<xithly  the  exposure  of 
the  onployee  so  exposed; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
found  to  be  exposed  to  st3rrene  above  the 
permissible  exposure.  The  employee  shall 
also  be  notified  of  the  corrective  action 
being  taken  to  reduce  the  exposiue  to  at 
or  below  the  permissible  exposure. 

(7)  If  two  ccmsecutive  employee  ex¬ 
posure  measurements  taken  at  least  one 
week  tqpcuii  reveal  that  the  employee  is 
exposed  to  styrene  below  the  action  level, 
the  onployer  may  terminate  measure¬ 
ment  for  the  employee. 

(8)  Pm:  purposes  of  this  paragraph 
employee  exposure  is  that  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  m:  short 
te^  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 
an  eight-hour  woric  shift  (see  Appendix 
B  (IV)  of  this  section) . 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95  percMit,  of  not  less  than  that  given 


in  Table  1. 

Table  I 

Required 

accuracy 

Concentration  (percent) 

Above  permissible  exposure _  ±26 

At  or  below  the  pmnlseible  ezposuro 

and  above  the  action  level _  ±36 

At  or  below  the  action  level _  ±60 


(d)  Compliance.  (1)  No  employee 
shall  be  exposed  to  styrene  above  the  per¬ 
missible  exposure  as  defined  In  para- 
gnqph  (a)  (1)  of  this  section. 


(2)  Employee  exposures  to  airborne 
concentrations  of  styrene  shall  be  con¬ 
trolled  to  at  m:  below  the  permissible  ex¬ 
posure  by  engineering  and  work  practice 
controls: 

(i)  Engineering  and  work  practice  con¬ 
trols  shall  be  instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissible  ex¬ 
posure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

(ii)  Wherever  engineering  and  work 
practice  controls  are  not  sufficient  to  re¬ 
duce  exposures  to  at  or  below  the  per¬ 
missible  exposure,  they  shall  nonetheless 
be  used  to  reduce  exposure  to  the  lowest 
level  feasible  and  shall  be  supplemented 
by  respirators  in  accordance  with  para¬ 
graph  (d)  (4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  system  effectlvMiess,  for  example, 
air  velocity,  static  pressure,  or  air  volume, 
shall  be  made  at  least  every  three 
months.  Measurements  of  ssrstem  effec¬ 
tiveness  shall  also  be  made  within  five 
days  of  any  change  in  productiMi,  proc¬ 
ess,  or  control  which  might  result  in  an 
increase  in  airborne  concentrations  of 
styrene. 

(ii)  Where  a  fan  is  located  in  duct¬ 
work  and  where  styrene  is  present  in  the 
ductwork  in  concentrations  greater  than 
2800  ppm  (25%  of  the  lower  fiammable 
limit)  the  fan  rotating  element  shall  be 
of  nonsparking  material  or  the  casing 
shall  consist  ot,  or  be  lined  with,  non¬ 
sparking  matMial.  There  shall  be  suffi¬ 
cient  clearance  between  the  fan  rotating 
element  and  the  fan  casing  so  as  to 
prevent  contact. 

(iii)  In  the  design  of  open  surface 
tank  ventilation  for  the  purpose  of 
§  1910.94(d),  operations  involving  sty¬ 
rene  shall  be  classified  as  B-3  at  21  C 
(70  P). 

(4)  Compliance  with  the  permissible 
exposing  shall  not  be  achieved  by  the  use 
of  respirators  except: 

(i)  During  the  time  period  necessary 
to  install  or  Implement  engineering  or 
work  practice  controls;  or 

(ii)  In  work  situations  in  which  en¬ 
gineering  and  work  practice  controls 
are  technically  not  feasible;  or 

(ill)  To  sui^lOTient  en^eering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  styrene  to  at  or  below  the  per¬ 
missible  exposure;  or 

(iv)  For  (^)erations  which  require  res¬ 
pirator  use  for  not  longer  than  one  hour 
per  day  and  not  more  frequently  than 
one  day  per  week;  or 

(v)  Li  ^ergencies. 

(5)  TVhere  respirators  are  needed  and 
permitted  under  this  paragnmh  to  re¬ 
duce  empl(^«e  exposure,  the  emi^oyer 
Shan  select  and  provide  the  appropriate 
respirator  from  Table  2  and  shaU  ensure 
that  the  anidoyee  uses  the  respirator 
provided. 
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TABur  Tr-Seapiratcrj/  Protection  for  Mtprene 


Condition  or  Ueepimtorp  frofetion 

Vapor  concentration  Chemical  cartrldga  x«q>lr«tar  witb  otganlo  wupoe 

400  p/m  (» leas _ _ _ _  cartrt(ig»(a). 

SuppUed-alr  i«splrat<Hr. 

Self-coatalned  breathing  apparatus. 

1.000  p/m  or  lass _  Chemical  cartridge  re^irator  with  full  facepiece  and 

organic  Ti4>or  cartridge  (s) . 

5,000  p/m  or  less _  Oas  Ttiaaie  with  chin  style  or  front-  at  hack-mounted 

organic  vapor  canister. 

Supplied-air  respirator  with  a  full  facepiece,  hood  or 
helmet. 

Self-contained  breathing  apparatiis  with  a  full  face- 
piece. 


Greater  6,000  p/m  or  entry  Self-contained  breathing  apparatus  with  a  fpU  face- 

and  escape  frmn  unkimwn  con-  piece  operated  In  the  pressure-demand  or  other 
centratlons.  positive  pressiire  mode. 

A  combination  respirator  with  a  full  facepiece  which 
includes  a  type  C  supplled-alr  respirator  operated  in 
the  pressure-demand  car  other  positive  pressure  or 
continuous-flow  mode  and  an  auxiliary  self-contained 
breathing  apparatus  operated  in  the  pressure-demand 
or  o^er  positive  pressure  mcxle. 


nrefighting  _  Self-contained  breathing  apparatus  with  a  full  face- 

piece  <q>erated  in  the  pressiure -demand  or  other 
positive  pressure  mode. 

Esc^m - , - -  Any  gas  mask  providing  protection  against  organic 

vapors. 

Any  eso«^  self-contained  breathing  apparatus. 


(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of 
lyOnes)  or  by  the  National  Institute  for 
Occupational  Safety  and  Health  imder 
the  provisions  of  30  CPR  Part  11. 

(7)  ITie  employer  shall  Institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  11910.134  (b),  (d),  (e),  and 
(f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  hlms^  with  the  infor¬ 
mation  cfmtalned  in  the  Substance 
Technical  Guidelines  (Appendix  B  of  this 
section)  for  styrene. 

(2)  For  the  purpose  of  compliance 
with  S  1910.309,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  styrene  shall  be  Class  I,  Group  D. 

(3)  For  the  purpose  of  compliance  with 
§  1910.157,  styrene  is  classified  as  a  Class 
B  fire  hazard. 

(4)  For  the  purpose  of  compliance 
with  S  1910.178,  locations  classified  as 
hazardoiis  locations  due  to  the  presence 
of  styrene  shall  be  Class  I,  Group  D. 

(5)  For  the  ptupose  of  compliance 
with  S  1910.106,  liquid  styrene  is  classi¬ 
fied  as  a  Class  IC  flammable  liquid. 

(6)  Spray  finishing  operations  shall  be 
performed  in  accordance  with  $§1910.107 
and  1910.94(c). 

(7)  Dip  vank  operations  shall  be  per¬ 
formed.  in  accordance  with  f$  1910.108 
and  1910.94(d). 

(8)  Sources  of  ignition  such  as  smok¬ 
ing  or  op«i  flames  are  prohibited  where 
styrene  presents  a  fire  or  explosion 
hazard. 

(9)  Styrene  ^all  be  stored  so  as  not  to 
come  in  contact  with  oxidizing  agents 
and  catalysts  for  p<dyijierlzatlon  such  as 
peroxides,  strong  acids,  and  aluminum 
chloride.  After  30  days  of  storage,  the 
mmicHner  shall  be  checked  at  least  we^- 
]y  to  determine  the  InhiUtor  content 

(D  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing. 


gloves,  face  shields  (eight-inch  mlnl- 
miun)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated 
or  prolonged  skin  contact  with  liquid 
styrene.  Face  shields  shall  comply  with 
§1910.133  (a)(2),  (a)(4).  (a)(5).  and 
(a) (6). 

(2)  Employers  shall  ensure  that  non- 
imperviotv]  clothing  which  becomes  con¬ 
taminated  with  styrene  be  removed 
promptly  and  not  rewom  until  the  sty¬ 
rene  is  removed  from  the  clothing. 

(3)  Employers  shall  ensure  that  cloth¬ 
ing  which  becomes  wet  with  liquid  sty¬ 
rene  be  removed  immediately  and  not  re¬ 
wom  imtil  the  styrene  is  removed  from 
the  clothing. 

(4)  Employers  shall  ensure  that 
clothing  wet  with  st3rrene  is  placed  in 
closed  containers  for  storage  imtil  it  can 
be  discarded  or  imtil  the  employer  pro¬ 
vides  for  the  removal  of  styrene  from  the 
clothing.  If  the  clothing  is  to  be  laun¬ 
dered  or  otherwise  cleaned  to  remove  the 
styrene,  Uie  employer  shall  inform  the 
person  performing  the  operation  of  the 
hazardous  properties  of  styrene. 

(5)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  $  1910.133(a)  (2)-(a)  (6) 
where  liquid  stsrrene  may  contact  the 
eyes. 

(g)  SpUls  and  disposal.  (1)  In  the 
event  that  liquid  styrene  is  spilled  the 
employer  shall  immediately  eliminate  po¬ 
tential  sources  of  Igpiition,  provide  avail¬ 
able  ventilation,  and  then  dean  up  the 
spin. 

(2)  liquid  styrene  shaU  not  be  aUowed 
to  enter  a  confined  space,  such  as  a  sewer, 
because  of  the  posslbiUty  of  an  explosion. 

(h)  Sanifatton.  Emidoyers  shall  ensure 
that  employees  whoise  skin  becimies  con¬ 
taminated 'with  styrene  promptly  wash 
or  shower  with  soap  or  mild  detergent  to 
remove  any  styrene  from  the  skin. 

(i)  Training  and  information.'  (1) 
Eadi  employer  who  has  a  workplace  in 


which  styrene  is  present  shaU  keep  a  cimy 
of  this  regulation  with  Appendixes  A,  B. 
and  C  at  the  workplace.  This  material 
be  made  readily  available  to  affect¬ 
ed  emidoyees. 

(2)  Each  employer  who  has  employees 
exposed  to  styrene  above  the  action  level 
or  onployees  who  have  skin  contact  with 
liquid  styrene  or  employees  who  work 
where  styrene  presents  a  fire  or  explosion 
hazard  shall  annually: 

(i)  Inform  affected  employees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  Styrene  (AiH>endix 
A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  s3unptoms  of  exposure  to  sty¬ 
rene; 

(iii)  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  development  of 
signs  or  sympt<Hns  of  exposure  to  styrene 
which  are  listed  in  Appendix  A  of  this 
section; 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any  of 
the  medical  conditions  listed  in  para¬ 
graph  (j)  (2)  of  this  section;  and 

(v)  Provide  training  to  msure  that  af¬ 
fected  employees  understand  the  precau¬ 
tions  of  safe  use.  emerg^icy  procedures, 
and  the  correct  use  of  protective  equip¬ 
ment  relative  to  stsrrene. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  medi¬ 
cal  procedures  shall  be  performed  by  or 
under  the  supervision  of  a  physician  at 
no  cost  to  the  empli^ee. 

(2)  The  employer  shall  obtain  from 
each  employee  wlm  is  exposed,  or  will  be 
exposed,  to  liquid  styr^e  or  airborne 
concentrations  of  styrene  at  or  above  the 
action  level,  without  regard  to  the  use  of 
respirators,  information  as  to  whether 
such  employee  has  a  history  of  any  of  the 
following  medical  conditions; 

(i)  Kidney  disease; 

(il)  Livn*  disease; 

(ill)  Chronic  respiratory  disease; 

(iv)  Skin  disease; 

(V)  Central  nervous  system  disorders. 

(3)  The  employer  shall  provide  a  medi¬ 
cal  examination  for  the  employee  if: 

(I)  The  employee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (J)  (2)  of  this  section;  or 

(ii)  The  employee  Informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  pcuagraph 
(J)  (2)  of  this  section,  or  any  of  the  signs 
or  s3rmptoms  of  exposure  to  stsrrene 
which  are  listed  in  Aivendix  A  which 
the  employee  suspects  are  caused  by  ex¬ 
posure  to  styrmie. 

(4)  The  employer  shall  provide  to  the 
examining  pl^cian  the  following  in¬ 
formation: 

(i)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B,  and  C  for  stymie. 

(II)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  th^  r^te  to  his  ex¬ 
posure  to  styrene: 

(ill)  A  description  of  any  personal  pro¬ 
tective  equlpmoit  and  respirators  re¬ 
quired  to  be  used; 

(Iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  employ¬ 
ee’s  exposure; 
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(V)  The  affected  employee’s  anticipated 
exposure  level;  and 

(vi)  Upon  request  of  the  physician, 
any  available  Information  from  previous 
medical  examinations  of  Uie  affected 
employee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (j)  (3)  of  this  sec¬ 
tion,  following  such  examination  the  em¬ 
ployer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (j)  (6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opin¬ 
ion  shaU  be  a  signed  statement  by  the 
examining  physician  specifically  stating: 

(A)  Whether  the  employee  has  any  de¬ 
tected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  styrene  or  would 
directly  or  indirectly  aggravate  any  de¬ 
tected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  styrene, 
including  limitations  upon  the  use  of  per¬ 
sonal  protective  equipment  and  respira¬ 
tors; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  fur¬ 
ther  medical  examination  or  treatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  vmrelated  to  exposure  to 
styrene. 

(iii)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  ranployee  shall  be  exposed  to 
liquid  styrene  or  airborne  conceritrations 
of  styrene  in  such  a  way  as  would  put 
the  enu>loyee  at  increased  risk  of  mate¬ 
rial  impairment  of  his  health  from  such 
exposure.  This  determination  may  be 
based  cm  the  physician’s  written  cq>inion. 

(8)  ’The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to  sty¬ 
rene. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shall  inform  the  employee  of  the 
p<»slble  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pui-suant  to  this 
section  need  be  performed  if  records  of 
a  previous  such  procedure  performed 
within  the  past  six  months  are  accept¬ 
able  to  the  examining  physician. 

(k)  Recordkeeping — (1)  Exposure  de¬ 
termination.  (i)  ’The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)  (1)  of  this  section. 

(11)  ’The  reoord  shall  Include  the  writ¬ 
ten  determination  required  in  para¬ 
graph  (b)  (2)  of  this  section. 

(ill)  ’This  record  shall  be  maintained 
imtil  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements,  (i)  The 
Mnployer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  styrene. 


(11)  ’This  record  diall  Include; 

(A)  ’Xhe  date  of  mea8uremien.t; 

(B)  Operaticms  Involvlnc  exposure  to 
stymie  wtak^  are  being  montUmd; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  In¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  tak^;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  ^nployee  monitored. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the 
measurements  d«tnonstrating  the  effec¬ 
tiveness  of  such  ventilation  required  by 
paragraph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  measurement; 

(B)  Type  of  measurement  taken;  and 

(C)  Result  of  measurement. 

(iii)  These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 
(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  niunber 
of  employee  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (.j)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (j)  (2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  styrene; 

(C)  A  copy  of  infonnation  provided  to 
the  physician  pursuant  to  paragraphs  ( j ) 

(4) (ii),  (iii),  (iv)',  (v),  and  (^)  of  this 
section: 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  re¬ 
fusal  to  be  examined."^ 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  of  Labor  for  Occupational 
Safety  and  Health  and  the  Director  of 
the  National  Institute  for  Occupational 
Safety  and  Health. 

(it)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  loaintained  by  this  section 
shall  be  made  availaUe  to  employees  and 
former  employees  and  their  designated 
representatives. 

(ill)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 


shall  be  made  available  upon  written 
request  to  a  physician  designated  by  the 
employee  or  forma:  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  shall  give  af¬ 
fected  anployees  or  their  representatives 
an  (g)portunity  to  observe  any  measure¬ 
ment  of  employee  exposure  to  styrene 
which  is  conducted  pursuant  to  this  sec¬ 
tion. 

(2)  When  observation  of  measure¬ 
ment  of  employee  exposure  to  styrene 
requires  entry  into  an  area  where  the 
use  of  personal  protective  devices,  in¬ 
cluding  respirators,  is  required,  the  ob¬ 
server  shaU  be  provided  with  and  re¬ 
quired  to  use  such  equipment  and  com¬ 
ply  with  all  other  applicable  safety  pro¬ 
cedures. 

(3)  Without  interfering  vrith  the 
measmement,  observers  shall  be  entitled 
to: 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  styrene 
that  are  being  performed  at  the  place  of 
exposure;  and 

(iii)  Record  the  results  obtained. 

Note. — ^The  Information  contained  In  Ap¬ 
pendix  A  to  S  1910.1036  is  advisory  in  nature 
and  is  not  Intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  A — Substance  Safett  Data  Sheet 
roB  Styrene 

1.  substance  mENTIFICATIOM 

A.  Substance:  Styrene 

B.  Permissible  Exposure:  100  parts  per  mil¬ 
lion  (ppm) ,  averaged  over  an  eight-hour  work 
shift  (time  weighted  average) ;  and  not  in  ex¬ 
cess  of  200  ppm  at  any  time  during  an  eight- 
hour  work  shift  except  that  an  exposure  not 
exceeding  600  ppm  for  no  more  thifn  five 
minutes  every  three  hours  shall  be  permitted 
if  the  TWA  is  at  (»r  btiow  100  pi»n. 

C.  Appearance  and  Odor:  A  clear,  colorless 
liquid  with  a  sweet,  pleasant  odcMr  in  very 
low  concentratlcms  but  a  disagreeable  odor  at 
higher  concentrations. 

n.  HEALTH  HAZARD  DATA 

A.  Ways  in  Which  the  Ch«tnlcal  Affects 
Your  Body:  Styrene  can  affect  your  body  if 
it  is  inhaled,  swallowed  or  if  it  comes  in  con¬ 
tact  with  your  skin  or  eyes. 

B.  Effects  of  Exposure: 

1.  Short-Term  Exposure:  Styrene  may 
cause  irritation  of  the  eyes,  nose,  throat  and 
skin.  Exjiosure  to  high  concentrations  may 
cause  sleepiness  or  imconBclousness. 

2.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  exposure  of  the  skin  to  liquid  styrene 
may  cause  a  rash. 

S.Beportlng  Signs  and  Symptoms:  You 
should  Inform  your  employer  if  you  develop 
any  signs  or  symptoms  and  suspect  they  are 
caused  by  styrene  exposure. 

m.  EMERGENCY  FIRST  Am  PROCEDURES 

A  Eye  Exposure:  If  styrene  gets  into  your 
eyes,  wash  your  eyes  immediately  with  large 
amounts  of  water,  JUftlng  the  lower  and  up¬ 
per  lids  occasionally.  If  Irritation  persists,  get 
medical  attention.  Omitact  iMiaee  should  not 
be  worn  when  wmking  with  this  chemical. 

B.Skln  Exposure:  If  styrene  gets  cm  your 
akin,  promptly  wash  the  ocmtamlnated  akin 
using  soap  or  mild  detergent.  If  styrene  soaks 
through  your  clothing,  rmaove  the  clothing 
I»om]^y  and  wash  the  ridn  using  soap  or 
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mild  detergent.  If  irrltaUon  persists^  get 
medical  attention. 

C.  Breathing:  If  you  or  any  other  parson 
breathes  in  large  amounts  of  styrene,  move 
the  exposed  person  to  fresh  air  at  once.  If 
breathing  has  stepped,  pe^orm  artificial  res- 
plratUm.  Ke^  the  affected  person  warm  and 
at  rest.  Get  medical  attention  Inunediately. 

D.  Swallowing:  When  styrene  has  been 
swallowed,  do  not  cause  vomiting.  Get  medi¬ 
cal  attentlcm  Immediately. 

E.  Rescue:  Move  affected  person  from  the 
hazardorui  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  into  effect  the  established  emergency 
rescue  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  RESPIRATORS  AND  PROTECTIVB  CLOTHING 

A.  Respirators:  Respirators  are  not  the 
best  way  to  control  exposure  to  styrene.  Tou 
can  only  be  required  to  wear  them  for  routine 
use  If  your  employer  is  In  the  process  of 
installing  controls  or  control  measures  prove 
Inadequate.  Tou  may  be  required  to  wear 
respirators  for  nonroutine  activities  or  in 
emergencies.  If  respirators  are  worn,  they 
must  have  a  Mining  Enforcement  and  Safety 
Administration  (MESA)  (u:  National  Institute 
for  Occupational  Safety  and  Health  (NIOSH) 
approval  label.  (Older  respirators  may  have 
a  Bureau  of  Mines  approval  label.)  For  ef¬ 
fective  protection,  respiratiR^  must  fit  your 
face  and  head  snugly.  Respirators  should  not 
be  loosened  or  removed  in  work  situations 
tThere  their  use  is  required.  If  you  can  smell 
styrene  while  wearing  a  respirator,  the  res¬ 
pirator  is  not  working  correctly,  go  im¬ 
mediately  to  fresh  air.  If  you  experience  dif¬ 
ficulty  breathing  while  wearing  a  respirator, 
t^l  your  employer. 

B.  Protective  Clothing:  Tou  must  wear  im¬ 
pervious  clothing,  gloves,  face  shield,  and 
other  appropriate  protective  clothing  to  pre¬ 
vent  repeated  or  prolonged  skin  contact  with 
liquid  styrene. 

C.  Eye  Protection:  Tou  must  wear  splash- 
proof  safety  goggles  where  eye  contact  to 
liquid  styrene  may  occur. 

V.  PRECAUTIONS  POR  SAPE  USE.  HANDLING,  AND 
STORAGE 

Styrene  is  a  flammable  liquid  and  its  va¬ 
pors  can  easily  form  explosive  mixtures  in 
air.  It  must  be  stored  in  tightly  closed  mild 
steM  containers,  in  a  cool,  well-ventilated 
area  away  from  ignition  sources,  strong  acids, 
oxidizing  agents,  peroxides,  aluminum  chlo¬ 
ride,  and  polymerization  catalysts.  Sources  at 
Ignition  such  as  smoking  and  open  flames  are 
pn^bited  whoreva:  styrene  is  handled,  used, 
or  st(»ed  in  a  manner  that  could  create  a 
fire  or  explosion  hazard.  Tou  must  use  non- 
sparking  tools  when  caning  or  closing  metal 
containers  of  styrene,  and  the  containers 
must  be  bonded  and  grounded  when  pouring 
or  transferring  the  liquid.  If  your  cloth¬ 
ing  becomes  wet  with  liquid  styrene,  you 
must  immediately  remove  the  clothing  and 
not  wear  it  again  until  the  styrene  has  been 
removed.  If  styrene  gets  on  your  skin,  you 
must  prcHnptly  wash  or  shower  using  soap  or 
mild  detergent.  Fire  extinguishers,  where  pro¬ 
vided,  must  be  readily  avallaMe  and  you 
should  know  whore  they  are  and  how  to  op¬ 
erate  them.  Ask  your  supervisor  where  styrene 
Is  used  In  your  work  area  and  for  any  addi¬ 
tional  safety  and  health  rules. 

VI.  EMFLOTEE  ItXDICAL  AND 
EXF08USB  BSOORDS 

Tour  employer  is  required  to  retain  records 
of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  reooid  and 
medical  records  tor  the  length  of  'ttie  em- 


c<q>ies  of  these  records  be  made  available 
to  your  personal  physician. 

NoiB. — ^Tbe  Information  contained  in  Ap¬ 
pendix  B  to  1 1910.1038  Is  advisory  in  nature 
and  is  not  intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  fnmi  any  existing  obligation. 

Appendix  B — Substance  Technical 
Guidelines  por  Sttrene 

I.  PHYSICAL  AND  CHEMICAL  DATA 

\  A.  Substance  Identification 

1.  Synonyms:  Ethenyl  benzene,  pbenyleth- 
ylene,  vinyl  benzene;  cinnamene;  cinname- 
nol;  clnnamol;  st3rrene  monomer;  styrol;  and 
styrolene. 

2.  Formula:  C6H5CH=CH2. 

3.  Mcdecular  weight:  118.1. 

B.  Physical  Data 

1.  Bolling  point  (760  mm  Hg) :  145  C 
(293  F) . 

2.  Specific  gravity  (water=l) :  0.90. 

3.  Vsqwr  density  (air=l) :  3.6. 

4.  Melting  point:  — 30.6C  (— 23F). 

5.  Vapor  pressure  at  20  C  (68  F) :  4.5  mm 
Hg. 

6.  Solubility  in  water,  percent  by  weight 
at  20  C  (68  F) :  0.03. 

7.  Evaporation  rate  (butyl  acetate=l): 
0.49. 

8.  Appearance  and  odor:  A  clear,  colorless 
liquid  with  a  sweet,  pleasant  odor  in  very  low 
concentrations  but  a  disagreeable  odor  at 
higher  concentrations. 

n.  FIRE,  EXPLOSION,  AND  REACTTVITT 
HAZARD  DATA 

A.  Fire. 

1.  Flash  point:  32  C  (90  F)  (closed  cup) . 

2.  Autoignition  temperature:  490  C  (914 
P). 

3.  Flammable  limits  in  air,  %  by  volume: 
Lower  1.1  Upper  6.1. 

4.  Extinguishing  media:  Dry  chemical, 
foam,  or  carbon  dioxide. 

5.  fecial  fire-fighting  procedures:  Do  not 
use  solid  stream  of  water  since  the  stream  will 
scatter  and  spread  the  fire.  Use  water  spray 
to  cool  containers  exposed  to  a  fire.  Luge 
fires  must  be  fought  from  a  distance,  or 
from  protected  locations.  Polymerization  is 
accelerated  by  temperatures  above  66  C 
(150  F).  Fumes  from  styrene  fires  are  very 
acrid. 

6.  Unusual  fire  and  explosion  hazards:  Sty¬ 
rene  is  a  flammable  liquid.  Its  vapors  can 
easily  form  explosive  mixtures  in  air.  All  ig¬ 
nition  sources  must  be  controlled  when  sty¬ 
rene  is  used,  handled,  and  stored  in  a  man- 
nw  that  could  create  a  fire  or  explosion  haz¬ 
ard.  Styrene  vapors  are  heavier  than  air;  thus 
the  vapors  may  travel  along  the  groimd  and 
be  ignited  by  open  flames  or  sparks  at  loca¬ 
tions  remote  from  the  site  at  which  the  sty¬ 
rene  is  handled. 

7.  For  the  purpose  of  conforming  to  the  re¬ 
quirements  of  29  CFR  1910.106,  styrene  is 
classified  as  a  Class  IC  flammable  liquid.  For 
example,  2800  ppm,  25  percent  at  the  lower 
flammable  limit,  is  one  situation  in  which 
styrene  is  oonMdered  to  be  a  potential  fire 
and  explosion  hazard. 

8.  For  the  purpose  of  complying  with  20 
CFR  1910.309,  the  classification  of  hazardous 
locations  as  described  in  Article  500  of  the 
National  Electrical  Code  for  styrene  shall  be 
Class  I,  Group  D. 

B.  Reactivity. 

1.  Conditions  contributing  to  instability: 
Heat. 

2.  Incompatibilities:  Contact  with  oxidiz¬ 
ing  agents  and  catalysts  for  vinyl  polymerl- 
zatKm  such  as  peroxides,  strong  acids,  and 
aluminum  chloride  may  cause  fire  and 
explodoOL 


monoxide)  may  be  released  in  a  fire  involv¬ 
ing  styrene. 

4.  :^>ecial  Precautions:  Styrene  will  cor¬ 
rode  coi^r,  oc^per  alloys,  and  dissolve  rub¬ 
ber.  Styrene  in  storage  should  be  stabilized 
by  a  polymerization  inhibitor  (fcff  example, 
tert-butylcatechol) .  If  this  is  not  present  in 
adequate  concentrations,  styrene  can  poly¬ 
merize  and  explode  its  container.  The  poly¬ 
merization  is  accelerated  by  temperatures 
above  66  C  (150  P). 

m.  SPILL,  LEAK,  AND  DISPOSAL  PROCEDURES 

A.  If  styrene  is  spilled  or  leaked,  the  fol¬ 
lowing  steps  should  be  taken: 

1.  Remove  all  Ignition  sources.  ^ 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  in  a  safe  place  (such  as  a 
fume  hood)  and  burn  the  paper.  Large 
quantities  can  be  collected  and  atomized  in 
a  suitable  combustion  chamber  or  absorbed 
on  vermicullte,  dry  sand,  earth,  or  a  similar 
material  and  disposed  of  in  a  sanitary  land¬ 
fill.  Styrene  may  not  be  allowed  to  enter  a 
confined  space,  such  as  a  sewor,  because  of 
the  possibility  eff  an  explosion. 

B.  Persons  not  wei^ng  protective  equip¬ 
ment  should  be  restricted  tram  areas  of 
spills  or  leaks  until  cleanup  has  been  com¬ 
pleted. 

C.  Waste  Disposal  Methods: 

Styrene  may  be  disposed  of : 

1.  By  absorbing  it  in  vermicullte,  dry  sand, 
earth  or  a  similar  material  and  disposing  in  a 
sanitary  landfill. 

2.  By  atomizing  in  a  suitable  combustion 
chamber. 

IV.  MONITORING  AND  MEASUREMENT  PROCEDURES 

A.  Exposure  Above  the  Action  Level:  MeM- 
urements  taken  for  the  purpose  of  determin¬ 
ing  employee  exposure  under  this  section  are 
best  taken  in  a  fashion  such  that  the  aver¬ 
age  8-hour  expodhre  may  be  determined  from 
a  single  8-hour  sample  or  two  4-hour 
samples.  Several  short  time  interval  samples 
(up  to  30  minutes)  may  also  be  used  to  de¬ 
termine  the  average  exposure  level..  Air 
samples  should  be  taken  in  the  employee’s 
breathing  zone  (air  that  would  most  necMly 
represent  that  Inhaled  by  the  employee). 
Sampling  and  analyses  may  be  performed  by 
instruments  such  as  detec;tor  tubes  certified 
by  NIOSH  under  42  CFR  Part  84,  portable 
direct-reading  instruments,  dosimeters,  or 
gas  and  vapcK  adsorption  tubes  with  sub¬ 
sequent  chemlccd  analyses.  The  method  of 
measurement  must  determine  the  concentra¬ 
tion  of  styrene  to  plus  or  minus  35%. 

B.  Exposure  Above  the  Permissible  Ex¬ 
posure:  The  monitoring  imder  this  section 
should  be  essentially  the  same  as  described 
in  paragraph  (IV)  (A) .  The  method  of  meas¬ 
urement  must  determine  the  concentration 
of  styrene  to  plus  at  minus  25%. 

C.  Methods:  Methods  meeting  these  accu¬ 
racy  requirements  are  available  from  NIOSH. 

D.  Evaluation  at  Results:  Since  many  of 
the  duties  relating  to  onployee  protection 
ate  dependent  (m  the  results  ctf  monltcHlng 
and  measuring  procediures,  employers  may 
wish  that  the  evaluation  of  employee  ex¬ 
posures  be  performed  by  a  competent  indus¬ 
trial  hygienist  ck  other  technically  qualified 
person. 

V.  miscellaneous  FBECAUnONS 

A.  High  exposures  to  styroie  can  occur 
when  transferring  the  liquid  from  one  con¬ 
tainer  to  another. 

B.  NQnq>aiking  tools  must  be  used  to  open 
and  dose  metal  stynne  oontalnera  which 
must  then  be  effe^tMy  grounded  and 
bmided  prior  to  powlng. 


8.  Hazardous  Decomposition  Products:  O.  State  styrene  In  tightly  oleeed  mild  steel 

ployment.  Tou  may  wish  to  request  that  Toxlo  gases  and  vapors  (such  as  carbon  contalnm  in  a  cool  weU-ventUated  area 
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away  from  ignition  sources,  oxidizing  agents, 
and  polymerization  catalysts. 

D.  Styrene  vigors  are  not  Iniilbited.  They 
can  p<dymenze  and  clog  tank  vents  and  flam* 
arresters. 

E.  Employers  must  advise  employees  of 
areas  and  c^>eratlons  where  exposure  to  sty¬ 
rene  could  occur. 

VI.  COMMON  OPERATIONS 

Some  common  operations  -in  which  expo¬ 
sure  to  styrene  Is  likely  to  occur  are  in  the 
manufacture  of  synthetic  ^bber  latex,  poly¬ 
ester  resins  (as  in  glass-reinforced  boat 
bulls).  Ion-exchange  resins,  styrenated  oil 
and  styrene  molding  compounds. 

Note. — The  information  contained  in  Ap¬ 
pendix  C  to  (  1910.1036  Is  advisory  In  nature 
and  Is  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  Imposed 
ex'  detract  from  any  existing  obligation. 
Appendix  C — ^Medical  Surveillance  Guide - 
^  LINES  FOB  StTBENE 

’  I.  ROUTE  ex' ENTRY 

Inhalation;  skin  absorption. 

n.  TOXICOLOGY 

Styren*  may  cause  irritation  of  the  eyes 
and  upper  respiratory  tract.  There  Is  crack¬ 
ing  and  Inflammation  of  the  skin  due  to  de¬ 
fatting.  Central  nervous  systraa  depression 
may  occur  on  exposure  to  high  concentra¬ 
tions;  and  rtectroencephalogn^hlc  changes 
have  been  reported.  Styrene  Is  excreted  fairly 
xv^ldly  in  the  urine,  largely  as  hippurlc  acid. 

'  in.  SIGNS  AND  SYMPTOMS 

Irritation  of  eyes  and  nose;  drowsiness, 
weakness,  unsteady  gait;  narcosis;  and  de¬ 
fatting  dermatitis. 

\  IV.  SPECIAL  TESTS 

> 

None  In  cmnmon  usage. 

j  V.  TREATMENT 

/  None  qieclflc.  Reprove  frcHn  exposure,  give 
arOflclal  resuscitation  if  indicated,  and  wash 
.  *7**  and  contaminated  skin.  Recovery  is  usu- 
I  aUy  nqfld  and  complete. 

\  VX.  SURVkXLLANCX  AND  PREVENTIVE 
^  CONSIDXRATIONS 

A.  General. 

/  Most  reported  effects  of  styrene  are  caused 
by  Its  Irritant  properties.  Tbe  possibility  of 
slgnlfleant  Skin  absorption  should  also  be 
coosldered.  It  Is  Important  that  the  physician 
become  familiar  with  the  conditions  In  which 
exposure  to  styrene  occurs.  Those  with  tkln 
iUsnasn  may  not  tolerate  the  wearing  of  pro- 
taettve  clothing  and  those  with  Chronic  res¬ 
piratory  disease  may  not  tolerate  the  wear¬ 
ing  of  negative  pressure  respirators. 

B.  X>r^lacanent. 

‘  Routine  medical  histories  and  physical  ex¬ 
aminations  are  not  required.  However  the 
eixiplo3rer  must  screen  employees  f(x  history 
of  certain  medical  conditions  (listed  below) 
which  ml^t  place  the  employee  at  Increased 
risk  from  styrene  exposure.  Only  those  giving 
a  posttlv*  history  of  these  ctmditlons  must 
be  rMened  fmr  further  medical  examinations. 

1.  Central  nervous  system  disorders:  Since 
exposure  to  styrene  vapor  or  liquid  on  the 
sirtn  has  been  observed  to  result  in  central 
nervous  lystam  depression  and  occasional  ab¬ 
normalities  in  the  electroencephalogram, 
persons  with  pre-existing  neurologie  disor¬ 
ders  may  be  uausualiy  susceptible  to  these 
effects. 

3.  Chronic  respiratory  disease:  In  pawons 
with  Impaired  pulmonary  function,  eipe- 
dally  those  with  obstructive  airway  diseases, 
InhalatkHi  of  styrene  vsqxir  miiht  cause 
samcss'batiop  of  symptons  due  to  its  irritant 
properUss  or  to  psychic  reflex  broncbomiasm. 
3.  Skin  disease:  Styrene  is  a  defatting 


agent  and  can  cause  dermatitis  on  jxolonged 
exposure.  Persons  with  pre-existing  skin-dis¬ 
orders  may  be  more  susceptible  to  the  effects 
of  styrene. 

4.  Renal  disease:  Although  styrene  is  not 
known  as  a  kidney  toxin,  the  Importance  of 
the  organ  In  the  elimination  ot  toxic  sub¬ 
stances  and  metoballtes  justifies  special  con¬ 
sideration  In  those  with  possible  impairment 
of  renal  fvmctlon. 

6.  Liver  disease:  Although  styrene  Is  not 
known  as  a  liver  toxin  In  humans,  the  Im¬ 
portance  of  this  <xgan  In  the  blotransforma- 
tion  and  detoxiflcatlon  of  foreign  substances 
should  be  considered  before  exposing  per¬ 
sons  with  impaired  liver  fimctlon. 

C.  Periodic  Examinations. 

Routine  periodic  examinations  are  not  re¬ 
quired.  However,  If  the  employer  becomes 
aware  of  an  employee  with  the  above  listed 
conditions,  he  must  refer  such  employee  for 
fiuther  medical  examination. 
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§  1910.1037  Vinyl  Toluene. 

(a)  Definitions.  (1)  “Permissible  ex¬ 
posure”  means  exposure  of  employees  to 
airborne  concentrations  of  vinyl  toluene, 
not  in  excess  of  100  parts  per  million 
(ppm)  (480  milligrams  per  cubic  meter 
(mg/cu  m) ) ,  averaged  over  an  elght-bour 
work  shift  (time  weighted  average),  as 
stated  in  1 1910.1000,  Table  Z-1. 

(2)  “Actimi  level”  means  (me  half  of 
the  permissible  exposure  for  vinyl  toluene. 

(b)  Exposure  deterynination  and  meas¬ 
urement.  (1)  Each  employer  who  has  a 
place  of  emplojmient  in  which  vtnyl  tolu- 
oie  is  released  into  the  workphuie  air 
shall  determine  if  any  employee  may  be 
exposed  to  airborne  ccmcentrations  of 
vinyl  toluene  at  or  above  the  action  level. 
The  determination  shall  be  made  each 
time  there  is  a  change  in  production, 
process,  or  coatreA  measures  which  could 
result  in  an  increase  in  airborne  concen¬ 
trations  of  vinyl  toluene. 

(2)  A  written  record  of  the  determina- 
ti(m  Rhftii  be  made  and  shall  contain  at 
least  the  following  informatkm: 

(i)  Any  information,  observations,  or 
calculations  which  may  indicate  onployee 
exposure  to  vinyl  toluene; 

(11)  Any  measurements  of  vinyl  tolu¬ 
ene  taken: 

(Hi)  Any  onployee  complaints  of  symp¬ 
toms  which  may  be  attributable  to  ex¬ 
posure  to  vhiyl  toluene:  and 

(iv)  Date  of  determination,  woi^  being 
performed  at  the  time,  location  within 
the  work  site,  name,  and  social  security 
number  of  each  employee  considered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  vinyl 
toluene  at  or  above  the  action  levd.  ttie 
exposure  of  the  employee  In  ea<di  woik 


(^ratkm  who  is  believed  to  have  the 
greatest  exposure  shall  be  measured. 
The  oeposure  measurement  shall  be  rep- 
resratatlve  of  the  maximum  ^i^t-hour 
work  shift  (time  weighted  average)  ex¬ 
posure  of  the  employee. 

(4)  If  the  exposure  measurement  taken 
pursuant  to  paragraph  (b)(3)  of  this 
section  reveeJs  'employee  exposure  to 
vinyl  toluene  at  or  above  the  action  level, 
the  employer  8hall: 

(i)  Identify  all  Mnployees  who  may 
be  exposed  at  or  above  the  action  level; 
and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 

(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  ex¬ 
posed  to  vinyl  toluene  at  or  above  the 
action  level,  but  not  above  the  permis¬ 
sible  exposure,  the  exposure  of  that  em¬ 
ployee  shall  be  measured  at  least  every 
two  months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  ex¬ 
posed  to  vinyl  toluene  above  the  permis¬ 
sible  exposure,  the  employer  shall: 

(i)  Measure  monthly  the  exposure  of 
the  employee  so  exposed; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iil)  Individually  notify,  in  writing, 
within  five  days,  every  ranployee  who  Is 
foimd  to  be  exposed  to  vinyl  toluene 
above  the  permissible  exposure.  The  em¬ 
ployee  shall  also  be  notified  of  the  cor¬ 
rective  action  being  taken  to  reduce  the 
exposure  to  at  or  below  the  permissible 
exposure. 

(7)  If  two  consecutive  employee  ex¬ 
posure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exp(»ed  to  vinyl  toluene  b^ow  the  action 
level,  the  employer  may  terminate  meas¬ 
urement  for  the  employee. 

/8)  For  purposes  of  this  paragraph 
employee  exposure  is  that  which  would 
cxjcur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
emidoyee’s  exposure  shall  be  obtained 
by  any  ccunblnatton  of  long  term  or 
short  tenn  samples  which  represents  the 
employee’s  actual  exposure  averaged 
over  an  eight-hour  work  shift  (see  Ap¬ 
pendix  B  (IV)  of  this  section) . 

(2)  The  method  of  measurement  i^all 
have  an  accuracy,  to  a  confidmee  level 
of  95  percent,  of  not  less  than  that  given 


in  Tftble  1. 

Table  1 

Required 

nceuTocy 

Concentration  (percent) 

Above  permissible  exposure -  ±85 

At  or  below  the  permissible  exposure 

end  above  the  action  level.^ _  ±85 

At  or  below  the  action  level _ _  ±60 


(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  vinyl  toluene  above  the 
permissible  estpoaixe  as  defined  in  para¬ 
graph  (a)  (1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  vinyl  toluene  shall  be 
ccmtndled  to  at  or  bdow  the  permissible 
ctpcBure  by  engineering  and  work  prac¬ 
tice  controls: 
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(I)  Engineering  and  work  practice  the  casing  shall  consist  of,  mr  be  Bned 

controls  shall  be  Instituted  to  reduce  ex-  with,  nonspai^lng  material.  There  shall 
posures  to  at  or  below  the  permissible  be  sufficient  clearance  between  thie  fan 
exposure,  except  to  the  extent  that  such  rotating  elem^t  and  the  fan  casing  so 
controls  are  not  feasible.  as  to  prevent  contact. 

(II)  Wherever  engineering  and  work  (4)  Compliance  with  the  permissible 
practice  controls  are  not  sufficient  to  re-,  exposure  shall  not  be  achieved  by  the  u^ 
duce  exposures  to  at  or  below  the  permis-  of  respirators  except: 

sible  exposure,  they  shall  ironetheless  be  (1)  During  the  time  period  necessary 
used  to  reduce  exposure  to  the  lowest  to  install  or  implement  engineering  or 
level  feasible  and  shall  be  supplemented  woiir  practice  controls;  or 
by  respirators  in  accordance  with  para-  (ii)  In  work  situations  in  which  engi- 
graph  (d)  (4)  of  this  section.  neering  and  work  practice  controls  are 

(3)  Engineering  controls,  (i)  When  technically  not  feasible;  or 
mechanical  ventilation  is  used  to  control  (iii)  To  supplement  engineering  and 
exposure,  measurements  whicK  demon-  work  practice  controls  when  such  con- 
strate  system  effectiveness,  for  example,  trols  fail  to  reduce  airborne  concentra- 
air  velocity,  static  pressure,  or  air  volume,  tions  of  vinyl  toluene  to  at  or  below  the 
shall  be  made  at  least  every  three  permissible  exposure;  or 
months.  Measurements  of  system  effec-  (iv)  For  operations  which  require  res¬ 
tiveness  shall  also  be  made  within  five  pirator  use  for  not  longer  than  one  hour 
days  of  any  change  in  production,  proc-  per  day  and  not  more  frequently  than 
ess,  or  control  which  might  result  in  an  one  day  per  week;  or 
Increase  in  airborne  concentrations  of  (v)  In  emergencies, 
vinyl  toluene.  <5)  Where  respirators  are  needed  and 

(ii)  Where  a  fan  is  located  in  duct-  permitted  under  this  paragraph  to  re¬ 
work  and  where  vinyl  toluene  is  present  duce  employee  exposure,  the  employer 
In  the  ductwork  in  concentrations  greater  shall  select  and  provide  the  appropriate 
than  2000  ppm  (25  percent  of  the  lower  respirator  from  Table  2  and  shall  ensure 
fiammable  limit) ,  the  fan  rotating  ele-  that  the  employee  uses  the  respirator 
ment  shall  be  of  nonsparking  material  or  provided. 

Table  2. — Respiratory  Protection  for  Vinyl  Toluene 
Condition  or  vapor  concentration  Respiratory  protection 

400  p/m  or  less _  Chemical  cartridge  respirator  with  organic  vapor 

cartridge(s) . 

Supplied-air  respirator. 

Self-contained  breathing  apparatus. 

1,000  p/m  or  less -  Chemical  cartridge  respirator  with  full  facepiece  and 

organic  vapor  cartridge  (s) . 

6,000  p/m  or  lere -  Gas  haask  with  chin-style  or  front-  or  back-mounted 

organic  vapor  canister. 

Supplied-air  respirator  with  a  full  facepiece,  hood,  or 
helmet. 

'  Self-contained  breathing  apparatus  with  a  full  face- 

piece. 

Greater  than  6,000  p/m  or  entry  Self-contained  breathing  apparatus  with  a  full  face- 
and  escape  from  unknown  con-  piece  curated  in  the  pressure -demand  or  other 
centrations.  positive  pressure  mode. 

A  combination  respirator  with  a  full  facepiece  which 
includes  a  type  C  supplied-air  respirator  operated 
in  the  pressure-demand  or  other  positive  pressure 
or  continuous-flow  mode  and  auElllary  self-contained 
breathing  apparatus  operated  in  the  pressure-denumd 
or  other  positive  pressure  mode. 

Firefighting  -  Self-contained  breathing  apparatus  wtlh  a  fuU  face- 

piece  opoated  in  the  pressure-demand  or  other  posi¬ 
tive  pressure  mode. 

Escape -  Any  gas  mask  providing  protection  against  organic 

vapors. 

Any  esci^  self-contained  breathing  apparatus. 


(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of 
Mines)  or  by  the  National  Institute  for 
Occupational  Safety  and  Health  under 
the  provisions  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a 
respiratory  protection  program  in  ac¬ 
cordance  with  S  1910.134  (b) ,  (d) ,  (e) , 
and  (f ) . 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Guidelines  (Appendix  B  of  this  sec- 
'  tion)  for  vinyl  toluene. 

(2)  For  the  purpose  of  compliance 
with  §  1910.309,  locations  classified  as 


hazardous  locations  due  to  the  presence 
of  vinyl  toluene  shall  be  Cfiass  I,  Group 
D. 

(3)  For  the  piupose  of  compliance  with 
S  1910.157,  vinyl  toluene  is  classified  as 
a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance 
with  §  190.178,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  vinyl  toluene  shall  be  Class  I,  Group 
D. 

(5)  For  the  purpose  of  compliance 
with  S  1910.106,  liquid  vinyl  toluene  is 
classified  sis  a  Class  n  combustible  liquid. 

(6)  Spray  finishing  operations  shall  be 
performed  in  accordance  with 
SS  1910.107  and  1910.94(c). 


(7)  Sources  ignition  such  as  smok¬ 
ing  or  open  flames  are  prohibited  where 
vinyl  toluene  presents  a  fire  or  explo¬ 
sion  hsussurd. 

(8)  Vinyl  toluene  shsdl  be  stored  so  as 
not  to  come  in  contsust  with  oxidizing 
sigents  smd  catsdysts  for  polymerization 
such  as  peroxides,  strong  acids,  and 
aluminum  chlmlde.  After  30  ds^s  of 
storsige  the  monomer  shsdl  be  checked  at 
lesist  weekly  to  determine  the  Inhibitor 
content. 

(f)  Personal  protective  equipment.  (1) 
Employers  shsiU  provide  smd  ensure  that 
employees  use  Impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  ,  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated  or 
prolonged  skin  contact  with  liquid  vinyl 
toluene.  Face  shields  shall  comply  with 
§  1910.133(a)(2).  (a)(4).  (a)(5).  and 
(a)  (6) . 

(2)  Employers  shall  ensure  that 
clothing  wet  with  vinyl  toluene  is  placed 
in  closed  containers  for  storage  until  it 
can  be  discarded  or  until  the  employer 
provides  for  the  removal  of  vinyl  "toluene 
from  the  clothing.  If  the  clothi^  is  to  be 
laundered  or  otherwise  cleaned  to  r^ove 
the  vinyl  toluene,  the  employer  shall  in¬ 
form  the  person  performing  the  opera¬ 
tion  of  the  hazardous  properties  of  vinyl 
toluene. 

(3)  Employers  shall  ensure  that  non- 
impervious  clothing  which  becomes  con¬ 
taminated  with  vinyl  toluene  be  removed 
promptly  and  not  rewom  until  the  vinyl 
toluene  is  removed  from  the  clothing. 

(4)  Employers  diall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  S  1910.133(a)  ((2)-(a)  (6) 
where  liquid  vinyl  toluene  may  contact 
the  eyes. 

(g)  SpiUs  and  disposal.  (1)  In  the 
event  that  liquid  vinyl  toluene  is  spilled 
the  employer  shaU  immediately  elimi¬ 
nate  potential  sources  ignition,  pro¬ 
vide  available  ventilation,  and  th«i  clean 
up  the  spill. 

(2)  Liquid  vinyl  toluene  shall  not  be 
allowed  to  enter  a  confined  space,  such  as 
a  sewer,  because  of  the  possibility  of  an 
explosion. 

(h)  Sanitation.  Employers  shall  ensure 
that  employees  whose  skin  becomes  con¬ 
taminated  with  vinyl  toluene  promptly 
wash  or  shower  with  soap  or  mild  deter¬ 
gent  to  remove  any  vinyl  toluene  from 
the  skin. 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  vWl  toluene  is  present  shall  keep 
a  copy  of  this  regulation  with  Aimendixes 
A.  B.  and  C  at  the  workplace.  This  ma¬ 
terial  shall  be  made  readily  available  to 
affected  employees. 

(2)  Each  onployer  who  has  employees 
exposed  to  vinyl  tc^uene  above  the  action 
level  or  employees  who  have  skin  contact 
with  liquid  vinyl  toluene  or  onployees 
who  work  where  vinyl  toluene  presents  a 
fire  or  explosi<Mi  hazard  shall  annually: 

(i)  Inform  affected  employees  of  the 
Information  contained  in  the  Substance 
Safety  Data  Sheet  for  Vinyl  Toluene 
(Appendix  A  of  this  section) ; 
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(ii)  Advise  affected  employees  of  the 
signs  and  sympt<Mns  of  exposure  to  vinyl 
toluene; 

(iii)  Instruct  affected  employees  to  ad- 
visu  the  employer  of  the  developmoit  of 
signs  or  symptoms  of  exposure  to  vinyl 
toluene  which  are  listed  in  Appendix  A 
of  this  section; 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any  of 
the  medical  conditions  listed  in  para¬ 
graph  (J)  (2)  of  this  section;  and 

(V)  Provide  training  to  ensure  that  af¬ 
fected  employees  understand  the  precau¬ 
tions  of  safe  use,  emergency  procedures, 
and  the  correct  use  of  protective  equip- 
mait  relative  to  vinyl  toluene. 

(J)  Medical  surveillance.  (1)  the  em¬ 
ployer  shall  provide  medical  procedures 
as  reqiilred  by  this  paragraph.  All  medical 
procedures  shall  be  performed  by  or  im- 
der  the  supervision  of  a  physician  at  no 
cost  to  the  employee. 

1  (2)  Hie  employer  shall  obtain  from 

each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  vinyl  toluene  or  air¬ 
borne  concentrations  of  vinyl  tolu^e  at 
or  above  the  action  level,  without  regard 
to  the  use  of  respirators.  Information  as 
to  whether  such  employee  has  a  history 
•  of  any  of  the  following  medical  condi¬ 
tions: 

.  (1)  Kidney  disease; 

I  (li)  Liver  disease; 

'  (iii)  Chronic  respiratory  disease: 

(iv)  Skba  disease. 

^  (3)  The  employer  shall  provide  a  med¬ 
ical  examination  for  the  employee  if: 

I  (1)  The  employee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (J)  (2)  of  this  section;  or 

(ii)  The  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 
(J)  (2)  of  this  section,  or  any  of  the  signs 
or  sirmptoms  of  exposime  to  vinyl  toluene 
which  are  listed  in  Appendix  A  vdilch  the 
employee  suspects  are  caused  by  exposure 
to  vinyl  toluene. 

r  (4)  The  employer  shall  provide  to  the 
ftTAmining  {di^ician  the  following  in¬ 
formation: 

I  (1)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B,  and  C  for  vinyl  toluene. 

(11)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  r^te  to  his  ex¬ 
posure  to  vinyl  toluene; 

I  (111)  A  description  of  any  personal 
protective  equipment  and  respirators  re¬ 
quired  to  be  used; 

I  (iv)  The  results  of  any  measurem^its 
which  may  indicate  the  affected  em- 
plc^ee’s  expo6iu*e; 

(v)  The  affected  employee’s  antici¬ 
pated  exposme  level;  and 
I  (vl)  Upon  request  of  the  physician, 
any  available  information  fnxn  previous 
medical  examinations  of  the  affected 
employee. 

(  (5)  Where  a  medical  examination  is 

required  by  paragraph  (J)  (3)  of  this  sec¬ 
tion.  fcdlowing  such  examinatiwa  the  em¬ 
ployer  shall  obtain  a  written  (pinion 
from  the  examining  i^iysician  which 
confmms  with  paragrai^  (J)  (6)  of  this 
'^section. 


(6)  (1)  The  physician’s  written  opinion 
shall  be  a  sigmed  statement  by  the  exam¬ 
ining  physician  specifically  stating; 

(A)  Whether  the  emi^oyee  has  any 
detected  medical  condition  which  would 
place  the  nnployee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  fnmi  exposure  to  vinyl  toluene  or 
would  directly  or  indirectly  aggravate  any 
detected  medical  condition; 

(B)  Any  recommended  limitations  upon 
the  employee’s  exposure  to  vinyl  toluene, 
including  limitations  upon  the  use  of 
personal  protective  equipment  and  res¬ 
pirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  fur¬ 
ther  medical  examination  or  toeatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
\'inyl  toluene. 

(iU)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  vinyl  toluene  or  airborne  concen¬ 
trations  of  vinyl  toluene  in  such  a  way 
as  would  put  the  employee  at  increased 
risk  of  material  impairment  of  his  health 
from  such  exposvue.  This  determination 
may  be  based  on  the  physician’s  written 
opinion. 

(8)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  «n- 
ployee  injured  through  exposure  to  vinyl 
toluene. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shall  inform  the  employee  of  the 
possible  health  consequences  of  such  re-; 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this 
section  need  be  performed  if  records  of 
a  previous  such  procedure  performed 
within  the  past  six  months  are  accepta¬ 
ble  to  the  examining  physician. 

(k)  Recordkeeping. — (1)  Exposure 
determination,  (i)  The  employer  shall 
keep  an  accurate  record  of  all  deter¬ 
minations  required  to  be  made  pursuant 
to  paragraph  (b)  (1)  of  this  section. 

(11)  The  record  shall  include  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(Hi)  This  record  shall  1^  maintained 
imtil  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements.  (1)  The 
employer  shall  keep  an  accurate  record 
of  all  measimements  taken  to  determine 
employee  exposure  to  vinyl  toluene. 

(ii)  This  record  shall  include: 

(A)  The  date  of  measurement; 

(B)  Operatipns  involving  exposure  to 
vinyl  toluene  which  are  being  monitored; 

(C)  Sampling  and  analsiical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number, 
and  exposure  of  the  employee  monitored. 


(iii)  ’This  record  shall  be  maintainei 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the 
measurements  demonstrating  the  effec¬ 
tiveness  of  such  ventilation  required  by 
paragraph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  measurement; 

•  B)  Type  of  meas\irement  taken;  and 
(C)  Result  of  measurement. 

(iii)  'These  records  shall  be  main¬ 
tained  for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 

(i)  of  this  section. 

(ii)  This  record  shall  include : 

(A)  Date  of  training; 

(B)  Name  and  sociad  security  num¬ 
ber  of  employee  trained;  and 

(C)  CTontent  or  scope  of  training 
provided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by- a  more  recent  record. 

(5)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (j)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  ccmceming  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (j)(2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  vinyl  toluene; 

(C)  A  copy  of  Information  provided  to 
the  physician  pursuant  to  paragraphs  (j) 
(4)  (ii) ,  (iii) ,  (iv) ,  (v) ,  and  (vi)  of  this 
section; 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  refiisal 
to  be  examined. 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  of  Labor  for  Occupational 
Safety  and  Health  and  the  Director  of 
the  National  Institute  for  Occupational 
Safety  and  Health. 

(ii)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  to  employees  and 
former  employees  and  their  designated 
representatives. 

(ill)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  written  re¬ 
quest  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  shall- give  af¬ 
fected  employees  or  their  representatives 
an  opportunity  to  (Observe  any  measure¬ 
ment  of  employee  exposure  to  vinyl  tolu¬ 
ene  which  is  conducted  pursuant  to  this 
section. 

(2)  When  observation  of  measurement 
of  employee  exposure  to  vinyl  toluene 
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requires  entry  into  an  area  where  the  use 
of  personal  lu'otective  devices,  including; 
respirators,  is  required,  the  observer  shall 
be  i^ovided  with  and  required  to  use  such 
equipment  and  coixiply  with  all  other  ap> 
plicable  safety  procedures. 

(3)  Without  interfering  with  the  meas¬ 
urement,  observers  shall  be  entitled  to: 

(i)  Receive  an  explanation  of  the 
measuranent  procediue; 

(ii)  Visxudly  observe  all  stepw  related 
to  the  measurement  of  airborne  vinyl  to¬ 
luene  that  are  being  performed  at  the 
place  of  exposure;  and 

(iii)  Record  the  results  obtained. 

Non. — ^Tbe  information  oemtained  in  Ap¬ 
pendix  A  to  {  1910.1037  is  advisory  in  nature 
and  is  not  intended,  by  itself,  to  create  any 
additional  obligations  not  otixerwlse  Imposed 
or  detract  from  any  existing  obligation. 

Appendix  A — Substance  Sartt  Data  Sheet 
BOB  ViNTi.  Toluene 

I.  SUBSTANCE  IDENTinCATTON 

A.  Substance:  Vinyl  toluene. 

B.  PermlsBlbie  Exposure:  100  parts  of  vinyl 
toluene  pw  mnuon  parts  of  air  (ppm)  (480 
milligrama  oC  vinyl  toluene  pw  cubic  meter 
of  air  (mg/cu  m) ) ,  averaged  over  an  eight- 
hour  work  shift. 

C.  Appearance  and  Odor:  Colmrless  liquid 
with  a  disagreeable  odor. 

n.  HEALTH  HAZARD  DATA 

A.  Ways  In  Which  the  Chemical  Affects 
Tour  Body:  iqnyl  toluene  can  affect  your 
body  if  it  is  inhaled.  swsUoared  or  if  it  comes 
In  oontaet  with  your  skin  or  eyes. 

B.  Effects  of  Exposure: 

1.  Short-Term  Exposure:  Vinyl  T<duene 
may  cause  irritation  of  the  nose,  throat,  eyes, 
and  skin.  It  may  also  cause  drowsiness. 

S.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  akin  eontaet  to  liquid  vinyl  toluene 
may  cause  dryness  and  trritaUon. 

8.  Beporting  Signs  and  Sirmptoms:  Tou 
should  inform  your  employer  If  you  develop 
any  signs  or  symptoms  and  su^>ect  that  they 
are  caused  by  vinyl  toluene  exposure. 

HI.  EMEEGENCT  FZBST  AIB  PBOCEBUEES 

A.  Eye  Exposure :  If  vinyl  toluene  gets  into 
your  eyes,  wash  your  eyes  immediately  with 
large  amounts  of  water,  lifting  the  lower  and 
n{^>er  lids  oocastonally.  If  Irrltatloii  persists, 
get  medical  attantlon.  Oontaot  lenses  Should 
not  be  worn  when  working  with  this  chem¬ 
ical. 

B.  Skin  Exposure :  If  vinyl  tolaene  gets  on 
your  skin,  promptly  wash  the  contaminated 
skin  using  soap  or  mild  detergent.  If  vinyl 
toluene  soaks  through  your  clothing,  remove 
the  clothing  promptly  and  wash  the  skin 
using  atmp  or  aslld  detergent.  If  irrltatloQ 
persista.  get  medical  attention. 

C.  Breathing:  If  you  or  any  other  persem 
breathes  in  large  amounts  of  vinyl  tolimne, 
move  the  exposed  person  to  freah  air  at  wee. 
If  breathing  has  stopped,  porform  artificial 
respiration.  Keep  the  affected  person  warm 
and  at  rest.  Get  medical  attention  immedi¬ 
ately. 

D.  Swallowing:  When  vinyl  toluene  has 
been  swallowed,  do  not  eavise  vomiting.  Get 
medloal  attention  immediately. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  e:q>06ed  pereon 
bM  been  overcome,  notify  aotneone  else  and 
put  Into  eCaet  the  eetabHshed  mnergancy 
rescue  prooeduraa.  Do  not  beeome  a  casualty 
yourself.  Understand  your  .emergency  reaeue 
procedures  and  know  the  kMatlone  of  the 
equipment  before  the  need  arises. 


IV.  BESPiEAToas  ANS  saotaciiva  cLOTHma 

A.  Bemiratan:  Beapkatera  we  aot  the  best 
way  to  oontral  wqtosura  to  vlayl  tWeno. 
You  can  only  ho  reqiBred  to  wear  them  tor 
routine  uee  if  your  esiployer  Is  In  the  proeees 
of  installing  o(mtrola  or  control  meaeurae 
prove  Inadequate.  You  may  be  required  to 
wear  respiratora  for  nonroutine  activities  or 
in  emergencies.  If  ret^irators  are  wtan.  they 
must  have  a  Mining  Enforcement  and  Safety 
Administration  (MESA)  or  National  Insti¬ 
tute  tor  Occupational  Safety  and  Health 
(NIOSH)  approval  label.  (Older  respirators 
may  have  a  Bureau  of  Mines  approval  label.) 
For  effective  protection,  lespirators  must  fit 
your  face  and  head  snugly.  Respirators 
should  not  be  loosened  or  removed  in  work 
situations  where  their  use  Is  required.  If  you 
can  smell  vinyl  toluene  while  wearing  a 
respirator,  the  respirator  is  not  working  cor¬ 
rectly;  go  immediately  to  fresh  air.  If  you 
experience  difficulty  breathing  whUe  wearing 
a  respirator,  tell  your  employer. 

B.  Protective  Clothing:  You  must  wear 
impervious  clothing,  gloves,  face  tffileld,  and 
other  ai^ropriate  protective  clothing  to  pre¬ 
vent  repeated  or  prolonged  skin  contact  with 
liquid  vinyl  toluene. 

O.  Bye  Protection;  You  must  wear  splash- 
proof  safety  goggles  ^ere  eye  contact  to 
liquid  vinyl  toluene  may  occur. 

V.  PBECAUnONS  rOB  SAFE  USE,  HANDLING, 

AND  STORAGE 

Vinyl  toluene  Is  a  combustible  liquid  and 
its  vapors  can  form  explosive  mixtures  in  air 
at  elevated  tempwatures.  It  must  be  stored 
in  ti^tly  closed  mild  steel  containers  in  a 
cool,  well-ventilated  area  away  frcKn  ^nitlon 
sources,  strong  adds,  oxldlEing  agents,  per¬ 
oxides.  aluminum  chloride,  and  polyawtsa- 
tlon  catalysts.  Somroes  of  ignition  such  as 
smdilng  and  open  flames  are  prohibited 
wherever  vinyl  toluene  Is  handled,  used,  or 
stored  in  a  manner  that  could  create  a  fire 
or  explosion  hazard.  Tou  must  use  nonapark- 
ing  tods  when  opening  «r  closing  metal  con¬ 
tainers  of  vinyl  tduene,  and  the  containers 
must  be  bonded  and  grmuuled  when  pouring 
or  tranatering  the  liquid.  If  your  non- 
impervlous  clothing  becomes  contaminated 
with  vinyl  toluene,  you  nuast  promptly  re¬ 
move  the  dothlng  and  not  rewear  tt  until 
^e  vinyl  toluene  has  been  mnoved.  If  vinyl 
tolaene  gets  on  your  skin,  you  aauat  promptly 
wash  or  shower  using  soap  or  mild  detergent. 
Fire  extlngnlsfaers,  where  provided,  most  be 
readily  available  and  you  abould  know  where 
they  are  and  how  to  operate  theeo.  dak  your 
supervisor  where  vinyl  toluene  la  used  in  your 
work  area  and  for  any  addltionai  safety  and 
health  rules. 

VI.  BMFLOTEE  MEDICAL  AND  EXFOSTTRE  RECORDS 

Your  employer  Is  required  to  retain  rae- 
ords  of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  record  and 
medical  records  for  the  length  of  the  em- 
ploirment.  You  may  wish  to  request  that 
copies  of  these  reemds  be  made  available  to 
your  personal  physician. 

Note. — TtM  taiformation  contained  In  Ap¬ 
pendix  B  to  1 1910.10ST  is  advisory  in  nature 
MKl  la  not  Intended,  by  itself,  to  create  any 
additional  obllga^ons  not  otherwise  lmi>oeed 
or  detract  from  any  existli^  obligation. 

Afpenbix  B — Substance  Technical  Ouibb- 
UHES  FOB  VlNTL  T0M>BHX 

Z.  FHTSBSL  AND  ClIEMBnAT,  BATA 

A.  Substance  Identification. 

1.  Synonyms:  l-Etbenyi-d-ixieaiyl-lMn- 
zene;  methyl  styrene;  tolyl  ethylene;  mixed 
tsomera  of  aaeta  and  para-vtnyl  tolueiw. 

S.  FotBEBla:  GHSCOMCai-CBII. 

3.  Molecular  vrelght:  118.1. 


B.  Physical  Data. 

1.  BoUlng  point  (700  mm  Hg) :  168  C  (334 
F). 

2.  Specific  gravity  (wat«r=:l) :  OJil. 

8.  Vapor  deoalty  (alr=l) :  4.1. 

4.  Melting  point:  —77  O  (-106  F). 

6.  Vapor  prsaaure  at  30  C  (08  F) :  1.1  mm 

Hg. 

6.  SolubilltT  in  srater,  %  by  wal^t  at  30  C 
(68  F:  0.009. 

7.  Evaporation  rate  (butyl  acetate =1): 
Less  than  0.5. 

8.  Appearance  and  odor:  OolorteBS  liquid 
Bdth  a  disagreeaUe  odor. 

H.  FIRE,  EXPLOSION,  AND  REACTIVITY  HAZARD 
DATA 

A.  Fire. 

1.  Flash  point:  53  C  (137  F)  (fficeed  cup). 

3.  Autotgnltlon  temperature:  495  C  (933  F) . 

3.  Flanmudito  limits  in  air,  %  by  volume: 
Lower:  0.8  Upper:  11. 

4.  Extinguishing  media:  Dty  chemical, 
foam,  or  carbon  dioxide. 

5.  Special  fire-fighting  procedures:  Do  not 
use  BoUd  stream  of  water,  since  the  slream 
will  scatter  and  spread  the  fire.  Use  water 
qpray  to  keep  containers  expoeed  to  a  fire 
oool.  Large  fires  must  be  fought  from  a  dis¬ 
tance,  or  from  protected  locations. 

6.  Unusual  fire  and  exploekm  hazards: 
Vinyl  toluene  la  a  combustible  liquid.  Its 
vapors  can  form  explosive  mixtures  in  atr  at 
elevated  temperatures.  All  ignition  sources 
must  be  eontrolled  when  vinyl  toluene  is 
used,  handled,  and  stored  in  a  manner  that 
could  create  a  fire  or  expioelon  hazard.  Vinyl 
toluene  vapors  are  heavier  than  air;  thus  the 
vapors  ntay  travel  along  the  ground  and  be 
Ignited  by  open  ftames  or  spailcs  at  loca¬ 
tions  remote  from  the  site  at  ^leh  the  vinyl 
toluene  la  handled. 

7.  For  the  purpose  of  conforming  to  Ihe 
requlmmente  of  39  CFR  1910.106,  vinyl  to¬ 
luene  to  claastfled  as  a  Claas  11  condrasttMe 
liquid.  For  example.  3000  ppm,  35  percent  of 
the  lower  flaarrmahls  hmtt,  !■  one  Situation 
In  which  vinyl  toluene  la  oonsMered  to  be  a 
fire  and  explosion  hassrd. 

8.  For  the  purpose  of  complying  with  89 
CFR  1910.309,  the  classification  of  hazard¬ 
ous  locations  as  described  in  Article  600  of 
the  National  Electrical  Code  for  vinyl  toluene 
shall  be  dmaa  I.  Chroup  D. 

B.  Beecttvlty. 

1.  Conditions  contributing  to  InstahHlty: 
Heat. 

3.  Ineompatlbflltlea:  Oontaet  with  oxMte- 
log  agsnts  may  eanaa  fire  and  eapi salens. 
Also,  contact  with  catotyato  for  vinyl  pcily- 
mtetaatton.  such  as  peroaridsa.  strong  aelds 
and  slumtnUm  chloride  must  be  avoided. 

3.  HSaardoas  Dcoompositlon  Frodoets: 
Toxic  gases  sixl  vapors  (such  asxarbon  mon¬ 
oxide)  may  be  released  In  a  fire  InvcrtvlDg 
vinyl  toluene. 

4.  Special  Precautions:  Vinyl  tvtvirnt  In 
storage  should  be  stabUteed  by  a  potymerlaa- 
tion  inhibitor  (for  example.  19-69  ppm. of 
tert-butylcatecbol).  If  thM  la  not  preaent  it 
adequate  concentrations,  vinyl  toluene  can 
polymerize  and  explode  its  container. 

m.  SPILL,  LEAK,  AND  DISPOSAL  PROCEDURES 

A.  If  vinyl  toluene  is  spilled  or  lanlrnri.  the 
following  steps  should  be  token: 

1.  Remove  all  Ignition  sources. 

3.  Ventilate  ares  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  in  a  safe  place  (such  as  a 
fUsse  hood)  and  bum  tbe  paper.  Large  quan- 
tltisB  can  be  eollaetod  and  stmnlesd  In  a 
suitable  combustion  chamber  or  abaerlied  on 
vermiculite.  dry  sand,  earth,  or  a  similar 
material  and  disposed  of  in  a  sanitary  land- 
flU.  Vinyl  tohnoe  may  not  be  allowed  to 
enter  a  confined  space,  such  as  •  asws^  be¬ 
cause  of  tbe  possibility  of  an  explosion. 
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B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of  q>llla 
or  leaks  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods: 

Vinyl  toluene  may  be  dl^>osed  of: 

1.  By  absorbing  It  in  vermiculite,  dry  sand, 
earth  or  a  similar  material  and  disposing  In 
a  sanitary  land  fill. 

2.  By  atomizing  in  a  suitable  combustion 
chamber. 

IV.  MONiroamc  and  measubement  procedubes 

A.  Exposure  Above  The  Action  Level: 
Measurements  taken  for  the  purpose  of  de¬ 
termining  employee  exposure  under  this 
section  are  best  taken  In  a  fashion  such  that 
the  average  8-hour  expostu*e  may  be  deter¬ 
mined  from  a  single  8-hour  sample  or  two  4- 
hour  samples.  Several  short  time  interval 
samples  (up  to  30  minutes)  may  also  be  used 
to  determine  the  average  exposure  level.  Air 
samples  should  be  taken  In  the  employee’s 
breathing  zone  (air  that  would  most  nearly 
represent  that  Inhaled  by  the  employee). 
Sampling  and  analyses  may  be  performed 
by  Instruments  such  as  detector  tubes  certi¬ 
fied  by  NIOSH  under  42  CPB  Part  84,  portable 
direct-reading  Instruments,  dosimeters,  or 
gas  and  \apor  adsorption  tubes  with  subse¬ 
quent  chemical  analyses.  The  method  of 
measurement  must  determine  the  concen¬ 
tration  of  vinyl  toluene  to  plus  or  minus 
36%. 

B.  Exposure  Above  The  Permissible  Expo¬ 
sure:  The  monitoring  under  this  sectton 
should  be  eesentlally  the  same  as  described 
in  paragraph  (IV)  (A) .  The  method  of  meas¬ 
urement  must  determine  the  concentration 
of  vinyl  toluene  to  plus  or  minus  25%. 

O.  Methods:  ^Methods  meeting  these  ac¬ 
curacy  reqiiirements  are  available  from 
NlOeH. 

D.  Evaluation  of  Results:  Since  many  of 
the  duties  rating  to  en4>loyee  protection 
are  dependent  on  the  results  of  monitoring 
and  measxu'ing  procediuee,  employers  may 
vrlah  that  the  evaluation  of  employee  expo¬ 
sures  be  performed  a  oonopetent  Industrial 
hygienist  or  other  technically  qualified 
person. 

V.  miscellaneous  PBECAUnONS 

A.  High  exposures  to  vinyl  toluene  can 
occur  when  transferring  the  liquid  from  one 
container  to  another. 

B.  Nonsparking  tools  must  be  used  to  open 
and  eloee  metal  vln^  toluene  eontainers 
which  must  ttien  be  effectively  grounded'  and 
bonded  prior  to  pouring. 

O.  Store  vinyl  toluene  In  tightly  closed  mild 
steel  eontainers  In  a  cool  weU-ventUated 
area  away  from  ignition  sources,  cncldlzlng 
agents,  and  polymerization  catalysts. 

B.  Vinyl  toluene  vapors  are  not  inhibited. 
Ihey  oan  polymerize  and  clog  tank  vents  and 
fiame  anestos. 

F.  Employers  must  advise  employees  of 
areas  and  (^)eratlons  where  exposure  to  vinyl 
toluene  could  occur. 

VI.  COMMON  OPBUnONS 

Soma  common  operations  In  which  expo¬ 
sure  to  vinyl  tiduene  is  likely  to  occur  are 
during  surfaee-q>ray  coating,  axtruskm 
molding  and  Injection  molding. 

Note. — ^The  Information  contained  In  Ap¬ 
pendix  O  to  i  1910.1037  la  advisory  In  natim 
and  Is  not  Intended,  by  Itstif,  to  crease  any 
additional  obligations  not  otherwise  Impoeed 
or  detract  from  any  existing  obligation. 

Jummax  O— Mdicax.  Bubvcixancx 
Guidelimxs  Tom  Vnm,  Toluknx 

X.  BOUTK  or  xhibt 
Inhalation. 


n.  TOZIOOLOOT 

The  main  toxic  tifect  of  vinyl  toluene  Is 
IxTltation  of  the  ^es  and  upper  xeapiiatocy 
tract,  and  aUn.  Wltii  prolrmged  and  repeated 
contact  and  absorption  of  high  doses,  there 
may  be  depression  of  the  central  nervous 
system. 

ni.  SIGNS  AND  stmpt6ms 

Irritation  of  the  eyes,  skin  and  upper  res¬ 
piratory  tract.  Drowsiness  may  occur  at  high 
levels  of  exposure. 

IV.  SPECIAL  tests 

None  In  common  usage. 

V.  treatment 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  If  Indicated,  and  wash 
eyes  and  contaminated  skin.  Recovery  Is 
usually  rapid  and  complete. 

VI.  subveillance  and  preventive 
CONSIDEBATIONS 

A.  General. 

Very  little  has  been  reported  on  this  com¬ 
pound;  however,  reported  effects  of  vinyl 
toluene  are  caused  by  Its  Irritant  properties. 

It  is  Important  that  the  physlcicui  become 
familiar  with  operating  conditions  In  which 
exposure  to  vinyl  toluene  occurs.  Those  with 
skin  disease  may  not  tolerate  the  wearing  of 
protective  clothing  and  those  with  chronic 
respiratory  disease  may  not  tolerate  the  wear¬ 
ing  of  negative  pressure  respirators. 

_B.  Preplacement. 

Routine  medical  histories  and  physical  ex¬ 
aminations  are  not  required.  However  the 
employer  must  screen  employees  for  history 
of  certain  medical  conditions  (listed  below) 
which  might  place  the  employee  at  Increased 
risk  from  vinyl  toluene  exposure.  Only  those 
giving  a  positive  history  of  these  conditions 
must  be  referred  for  further  medical 
examinations. 

1.  Renal  dlsecuw:  Although  vinyl  toluene  Is 
not  known  as  a  kidney  toxin,  the  importance 
of  the  organ  In  the  elimination  of  toxic  sub¬ 
stances  and  metabolites  Justifies  special  con¬ 
sideration  In  those  with  possible  Impairment 
of  renal  function. 

2.  Liver  disease:  Although  vinyl  toluene  Is 
not  known  as  a  liver  toxin  hi  humans,  the 
importance  of  this  organ  In  the  blotrcmsfor- 
mation  and  detoxification  of  foreign  sub¬ 
stances  should  be  considered  before  exposing 
persons  with  Impaired  liver  fimotlon. 

8.  Chronic  respiratory  disease:  In  persons 
with  impaired  pulmonary  function,  especially 
those  with  obstructive  airway  diseases,  the 
breathing  of  vinyl  toluene  might  cause  ex¬ 
acerbation  of  symptiMns  due  to  Its  Irritant 
properties  or  psychic  reflex  bronchospasm. 

4.  Rkin  disease:  Vinyl  toluene  Is  a  defatting 
agent  and  can  cause  dermatitis  on  prolonged 
e:q)oeure.  Persons  with  pre-existing  skin  dis¬ 
orders  may  be  more  susceptible  to  the  effects 
of  vinyl  toluene. 

C.  Periodic  Examinations. 

Routine  periodic  examinations  are  not  re¬ 
quired.  However,  If  the  employer  becmnes 
aware  of  an  employee  with  the  above  Usted 
conditions,  he  must  refer  such  employee  for 
further  medical  examination. 

Vn.  BERRENCXS 

1.  Wdf,  M.A.,  et  al.:  “Toxleologloal  Studies 
(ff  Certain  Alkylated  Bmzenes  and  Benzene," 
Archives  of  Industrial  HSftlth,  14:887-898 
(1956). 

§  1910.10S8  Cyclohexane. 

<a)  Definitions.  (1)  'TermlssiUe  ex¬ 
posure**  means  exposure  of  employees  to 


airborne  concentrations  of  cyclohexane, 
not  in  excess  of  300  parts  per  million 
(ppm)  (1,050  milligrams  per  cubic  meter 
(mg/cu  m)),  averaged  over  an  eight- 
hour  work  shift  (time  weighted  aver¬ 
age),  as  stated  in  §  1910.1000,  Table  Z-1. 

(2)  “Action  level”  means  one  half  of 
the  permissible  exposure  for  cyclohexane. 

(b)  Exposure  determination  and  meas¬ 
urement.  (1)  Each  employer  who  has  a 
place  of  emplojmient  in  which  cyclo¬ 
hexane  is  released  into  the  workplace 
air  Shall  determine  if  any  employee  may 
be  exposed  to  airborne  concentrations  of 
cyclohexane  at  or  above  the  action  level. 
The  determination  shall  be  made  each 
time  there  is  a  change  in  production, 
process,  or  control  measures  which  could 
result  in  an  increase  in  airborne  concen¬ 
trations  of  cyclohexane. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  information: 

(i)  Any  information,  observations,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  cyclohexane; 

(ii)  Any  measurements  of  cyclohexane 
taken; 

(iii)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  cyclohexane;  and 

(iv)  Date  of  determination,  work  being 
performed  at  the  time,  location  within 
the  work  site,  name,  and  social  security 
number  of  each  employee  considered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  cyclo¬ 
hexane  at  or  above  the  action  level,  the 
exposiHe  of  the  employee  in  eaqh  work 
operation  who  is  believed  to  have  the 
greatest  exposure  shall  be  measured.  The 
exposure  measurement  shall  be  repre¬ 
sentative  of  the  maximum  eight-hour 
work  shift  (time  weighted  average)  ex¬ 
posure  of  the  employee. 

(4)  If  the  exposiure  measurement  taken 
pursuant  to  paragraph  (b)(3)  of  this 
section  reveals  employee  exposure  to  cy¬ 
clohexane  at  or  above  the  action  level, 
the  employer  shall: 

(1)  Identify  all  emplojrees  who  may  be 
exposed  at  or  above  the  action  level; 
and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployee  so  identified. 

(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  ex¬ 
posed  to  cyclohexane  at  or  above  the  ac¬ 
tion  level,  but  not  above  the  permissible 
exposure,  the  exposure  of  that  employee 
shall  be  measured  at  least  every  two 
months. 

(6)  If  an  employee  exposure  measure¬ 
ment  revecds  that  an  emplojree  is  exposed 
to  cyclohexane  above  the  permissible  ex¬ 
posure,  the  employer  ^lall: 

(i)  Measure  monthly  the  exposure  of 
the  employee  so  exposed; 

(ii)  Institute  centred  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(ill)  Individually  notify,  in  writing, 
within  five  days,  every  emj^oyee'who  is 
found  to  be  exposed  to  cyclohexane  above 
the  permissible  «QX)6ure.  Ihe  employee 
shall  also  be  notified  of  the  corrective 
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action  being  taken  to  reduce  tbe  exposure 
to  at  or  below  the  permissible  exposure. 

(7)  If  two  c<msecutive  emploiwe  ttQX>~ 
sure  measurements  taken  at  least  <uie 
week  apart  reveal  that  the  enuiloyee.  is 
exposed  to  cyclohexane  below  the 
level,  the  employer  may  t^mlnate  mea¬ 
surement  for  the  employee. 

(8)  For  purposes  of  this  paragraph 
employee  exposure  is  that  which  would 
occiu"  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
emidoyee’s  exposure  shall  be  obtained 
by  any  combinatkxi  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 
an  eight-hour  work  shift  (see  Appendix 
B  (IV)  (rf  this  sectimi) . 

(2)  The  metood  of  measurement  shaJi 
have  an  accuracy,  to  a  confidence  level  of 
95  percent,  of  not  less  than  that  given 
in  Table  1. 

Table  1 

Concentration  Required 

accuracy  (percent) 

Above  pmniselble  e]^>osure _ ±25 

At  or  below  the  permissible  exposure 

and  above  the  action,  level _ ^35 

At  or  below  the  action  level _ ±60 

(d)  Compliance.  (1)  N6  employee 
shall  be  exposed  to  cyclohexane  above  the 
permissibie  exposure  as  defined  in  para¬ 
graph  (a)(1)  of  this  section. 

(2)  Emidoyee  exposures  to  airborne 
conc^trations  of  cyclc^exane  ahAii  be 
controlled  to  at  or  below  the  permissible 
exposure  by  engineering  and  work  prac¬ 
tice  controls: 

(i)  Engineering  and  work  practice 
controls  shall  be  insUtuted  to  reduce  ex¬ 
posures  to  at  or  b^ow  the  permissible 
exposure,  except  to  the  extent  that  such 
controls  are  not  feasU^. 

(il)  Wlwrever  enfitoeering  and  work 
practice  ccmtrols  are  not  sufficient  to  re¬ 
duce  exposures  to  at  or  bdow  the  per¬ 
missible  exposure,  they  «han  iKmethe- 
less  be  used  to  reduce  exposure  to  the 
lowest  levd  feasible  and  shaU  be  supple¬ 
mented  by  respirators  in  accordance 
with  paragraph  (d)  (4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  system  ^ectiveness,  for  example, 
air  velocity,  static  pressure,  or  air  v<d- 
ume,  shall  be  made  at  least  every  three 
months.  Measuranents  of  system  effec¬ 
tiveness  shall  also  be  made  within  five 
dasrs  of  any  change  in  productimi,  proc¬ 
ess,  or  contnd  which  might  result  In  an 
increase  in  ahbome  concentrations  of 
cyclohexane. 

(ii)  Where  a  fan  is  located  in  duct¬ 
work  and  where  cyclohexane  is  present  in 
concentrations  greater  than  3300  ppm, 
(25  percent  of  the  lower  flammahte 
limit),  the  fan  rotating  dement  ghaii  be 
of  nonsparking  material  or  the 

shall  consist  of,  or  be  lined  with,  non¬ 
sparking  material.  There  shall  be  suffi¬ 
cient  clearance  between  the  fan  rotating 
dement  and  the  fan  casing  so  as  to  pre¬ 
vent  contact. 

(ill)  In  the  dedgn  of  open  surface 
tank  emtUatton  for  the  punToses  of 
S  1910.94(d) ,  operations  invotving  qreie- 
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hnxane  shall  be  eJassifled  as  B-1  at  21  C 
(TOP). 

(4)  Compliance  with  the  n»ml«lhlp 
exposure  sheB  not  be  achieved  by  the 
use  of  respirators  except: 

(1)  During  the  time  period  necessary 
to  Instdl  mr  implement  engineeting  or 
work  practice  contrds;  or 
<ii)  In  work  situatkms  in  uhich  en¬ 
gineering  and  work  practice  controls  are 
technically  not  feasible;  or 
(ill)  To  supidement  engineering  and 
w<N'k  practice  oontools  when  such  con¬ 
trols  fail  to  reduce  airborne  ooncm^tra- 


(6)  Respiratocs  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of  Mines) 
or  by  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  tmder  the  pro¬ 
visions  of  30  CFR  Part  11. 

(7)  The  employer  shall  Institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  5  191Q.134  (b).  (d).  (e).  and 
(f). 

<e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Guidelines  (Appendix  B  of  this 
section)  for  cyclohexane. 

(2)  For  the  purpose  of  compliance  with 
S  1910.300,  locations  classified  as  hazard¬ 
ous  locations  due  to  the  presence  of  ey- 
clohexane  shall  be  Class  I.  Group  D. 

(3)  Fm:  the  purpose  of  compliance  with 
§  1910.157,  cyclohexane  is  classified  as  a 
Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance  with 
S  1910.178,  InfAtJnnff  rlftsslflpd  as  haZBTd- 
oiis  locations  due  to  the  presence  of  cy¬ 
clohexane  shall  be  Class  1,  Group  D. 

(5)  For  the  purpose  of  compliance  with 
S  1910.106,  liQuld  cyclohexane  Is  classi¬ 
fied  as  a  Class  IB  flst-nrimBhlA  lltpild 

(6)  Spray  fiifishing  operations  Shan  be 
performed  in  accordance  with  SS  1910.107 
and  1910.94(c). 

(7)  Dip  tank  operations  gh*>ii  be  per- 
fmmed  in  accordance  with  Si  1910J108 
and  1910.94(d). 

(B)  Sources  of  ignition  such  as  smok¬ 
ing  or  open  flames  are  prahffiltod  when 
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tions  of  cyclohexane  to  at  or  below  the 
permissible  exposure;  or 
(Iv)  For  operations  which  require  res¬ 
pirator  use  for  not  longer  one  hour 
per  day  and  not  more  frequently  than 
one  day  per  week;  or 
(v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  re¬ 
duce  employee  exposure,  the  employer 
shsdl  select  tmd  provide  the  appropriate 
respirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 


cyclohexane  presents  a  fire  or  explosion 
hazard. 

(f)  Personal  protective  equipment.  (1) 

Employers  shall  provide  and  ensure  t-'hn.t. 
employees  use  Impervious  clothing, 
gloves.  f8u:e  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated 
or  prefionged'  skin  contact  with  nqnwj 
cyclohexane.  Face  ahaJi  nnmpiy 

with  51910.133  (a)(2),  (a)(4),  (a)(5). 
and  (a)  (6). 

(2)  Employers  shall  ensure  that  cloth¬ 
ing  which  broomes  w^  with  cyclohexane 
be  removed  Immediately  and  not  rewocn 
until  the  cyclohexane  Is  removed  from 
the  clothing 

(3)  Eimdoyers  shall  ensure  that  cloth¬ 
ing  wet  with  cyclohexane  is  placed  in 
closed  containers  for  storage  nnti] 

be  discarded  or  until  the  employer  pro¬ 
vides  for  the  removal  of  cyclohexane 
frcHn  the  clothing.  U  the  clothing  is  to 
be  laundered  or  otherwise  cleaned  to  re¬ 
move  the  eyedobexane.  the  employer  ghnii 
inform  the  person  perfonulng  the  apetar- 
tlon  of  the  hazardous  properties  of  cyclo¬ 
hexane. 

(4)  Employers  shall  provide  and  as¬ 
sure  that  employees  use  cup-cover  type 
dust  and  aplafii  safety  goggles  which 
comply  with  5  itio.lsSCaJ  (2)  -(a)  (6) 
vdwre  liquid  cyclohexane  may  contact 
the  eyes. 

(g)  and  disposal  (D  Intheevent 

that  liquid  cyclohexane  Is  spilled  the  em¬ 
ployer  shall  fanmrriiateiy  po- 


Condition  or  vapor  concentration 
1,000  p/m  or  less _ 


Table  2.— Respiratory  Protection  for  Cyclohexane 


Respiratory  protection 

Chetoieal  cartridee  respirator  with  a  fuU  tacepieoa 
and  organic  vapor  cartridge  (s). 

5,000  p/m  or  less -  Gas  mask  with  a  chln>«tyle  organic  vapor  eanlator. 

10,000  p/m  w  less -  Oas  mask  with  front-  or  back-mounted  organic  vapor 

canister. 

SuppUed-alr  respirator  with  a  fun  facepiece,  hood,  or 
helmet. 

Self-contained  breathing  apparatus  with  a  fun  face- 
piece. 

Self-contained  breathing  apparatus  with  «  ftfll  face- 
piece  operated  in  the  preesure-demnad  or  other 
positive  preesure  mode. 

A  combination  respirator  with  a  fuU  faoeplece  whkdt 
Incltides  a  type  C  suppUed-atr  reeptrater  operated 
In  the  preesure-demand  or  other  poslttve  ptomaxo  or 
continuous-flow  mode  and  cm  auxUlary  self-eontatned 
breathing  i4>paratii8  (q>Mated  In  the  preaaure-demand 
or  oUier  positive  preesure  mode. 

Firefighting  -  Self-contained  breathing  apparatxu  with  a  fuU  face¬ 

piece  operated  in  the  preseure-demand  or  oUmt 
positive  pressure  mode. 

Any  gas  mask  providing  protection  orguiic 

vapors. 

Any  escape  self-contained  breathing  cq^aratus. 


Greater  than  10,000  p/m  or  entry 
and  escape  from  cmknown  con¬ 
centrations. 


Escape 
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tential  sources  of  ignition,  provide  avail¬ 
able  ventilation,  and  then  clean  up  the 
spin. 

(2)  Liquid  cyclohexane  shall  not  be 
allowed  to  ent^  a  e<mfined  sfpaee,  such 
as  a  sewer,  because  of  the  possibility  of 
an  explosion. 

(h)  Sanitation.  Employers  shall  ensure 
that  employees  whose  skin  becomes  wet 
with  cyclohexane  prcunptly  wash  or 
shower  to  remove  any  cyclohexane  from 
the  skin. 

(i)  Training  and  information.  (1)  Each 
employer  who  has  a  woiicplace  in  which 
cyclohexane  is  present  shall  keep  a  c(^ 
of  this  regulation  with  Appendixes  A, 

B,  and  C  at  the  workplace.  Ihls  material 
shall  be  made  read^  available  to  af¬ 
fected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  csrclohexane  above  the  action 
level  or  raiployees  who  have  skin  con¬ 
tact  with  liquid  cyclohexane  or  emplc^ees 
who  work  ^ere  cyclohexane  presents  a 
fire  or  explosion  hazard  shall  annually: 

(I)  Inform  affected  employees  of  the 
Information  ccmtained  in  the  Substance 
Safety  Data  Sheet  for  Cyclohexane  (Ap¬ 
pendix  A  of  this  section); 

(il)  Advise  affected  employees  of  the 
signs  and  symptcans  of  exposure  to  cyclo¬ 
hexane; 

(ill)  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  develc^ment  of 
signs  or  symptmns  of  exposure  to  cyclo¬ 
hexane  which  are  listed  in  Appendix  A 
of  this  section; 

(tv)  Instruct  affected  employees  to 
Inform  the  employer  if  they  develop  any 
of  the  medical  conditions  listed  in  par¬ 
agraph  (J)(2)  of  this  section;  and 
(V)  Provide  training  to  ensure  that 
affected  employees  understand  the  pre¬ 
cautions  of  safe  use,  emergency  proce¬ 
dures,  and  the  correct  iise  of  protective 
equipment  relative  to  cyclohexane. 

(J)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  med¬ 
ical  procedures  shall  be  performed  by 
or  under  the  supervision  of  a  physi¬ 
cian  at  no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  onployee  who  is  exposed,  or  will 
be  exposed,  to  liquid  cyclohexane  or  air¬ 
borne  concentrations  of  cyclohexane  at 
or  above  the  action  level,  without  re¬ 
gard  to  the  use  of  respirators,  informa¬ 
tion  as  to  whether  such  emfdoyee  has 
a  history  of  any  of  the  following  med¬ 
ical  ctmditicms: 

(i)  Kidney  disease; 

(ii)  liver  dis^ise; 

(ill)  Chronic  respiratory  disease; 

(iv)  Skin  disease. 

(3)  The  employer  shall  provide  a  med¬ 
ical  examination  for  the  employee  if: 

(1)  The  employee  provides  a  history 
of  any  of  the  medical  conditions  listed 
in jmragraph  (j)  (2)  of  this  section;  or 
(li)  The  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 

(J) (2)  of  this  section,  or  any  of  the 
signs  or  symptoms  of  exposure  to  cy¬ 
clohexane  which  are  listed  in  Appendix 
A  which  the  employee  suspects  are 
caused  by  exposure  to  cyclohexane. 


PROPOSED  RULES 

(4)  The  mployer  shah  provide  to  the 
examining  physician  the  following  in¬ 
formation: 

(f)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B,  and  C  fmr  cydtehexane. 

(11)  A  description  of  the  affeeted  em- 
plosree’s  duties  as  they  relate  to  his  ex¬ 
posure  to  cyclohexane; 

(ill)  A  description  of  any  personal 
protective  equipment  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  em¬ 
ployee’s  exposure; 

(V)  The  affected  employee’s  antici¬ 
pated  exposure  level;  and 

(vl)  Upon  request  of  the  physician, 
any  available  information  from  previous 
medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (J)(3)  of  this 
section,  following  such  examination  the 
employer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (j)  (6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opin¬ 
ion  shall  be  a  signed  statement  by  the 
examining  physician  specifically  stat¬ 
ing: 

(A)  Whether  the  employee  has  any 
detected  medical  condition  which  would 
place  the  employee  at  increase  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  cyclohexane 
or  would  directly  or  indirectly  aggravate 
any  detected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  mployee’s  exposure  to  cyclo¬ 
hexane,  including  limitations  upon  the 
use  of  personal  protective  equipment 
and  respirators: 

(C)  'That  the  onployee  has  been  in- 
foimed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 

(ii)  The  physician’s  written  <^inion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
cyclohexane. 

(ill)  The  employer  ^all  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  cyclohexane  or  airborne  concen¬ 
trations  of  cyclohexane  in  such  a  way 
as  would  put  the  employee  at  increased 
risk  of  material  impairment  of  his  health 
from  such  exposure.  This  determination 
may  be  based  on  the  physician’s  written 
opinlcm. 

(3)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to  cyclo¬ 
hexane. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ploye  shall  inform  the  onployee  of  the 
possible  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  und^tands  the  risk  Involved  by 
r^usal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this  sec¬ 
tion  need  be  performed  if  records  of  a 
previous  such  procedure  perfonned 


within  the  past  six  months  are  accepta¬ 
ble  to  the  examining  phytician. 

(k)  Recordkeeplno. — (1)  Exposure  de- 
terminsiHon.  (1)  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para-  ' 
graph  (b)  (1)  of  this  sectimi. 

(11)  The  .record  shall  include  the 
written  determination  required  in  para- 
grai^  (b)  (2)  of  this  section. 

(ill)  This  record  shall  be  maintained 
until  replaced  by  a  mcwe  recent  record. 

(2)  Exposure  measurements,  (i)  The 
employer  shall  keep  an  accurate  record 
of  aU  measiu'raients  taken  to  determine 
employee  exposure  to  cyclohexane. 

(ii)  This  record  shall  include: 

(A)  The  date  of  measurement; 

(B)  Operations  involving  exposure  to 
cyclohexane  which  are  being  mcmitored; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  acciiracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(ill)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation.  (!)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the  meas¬ 
urements  dHnonstrating  the  effectiveness 
of  such  VKitilation  required  by  paragraph 
(d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include:' 

(A)  Date  of  measurement: 

(B)  Type  of  measurement  taken;  and 

(C)  Result  of  measmement. 

(iii)  ’These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 
(i)  of  this  section. 

(il)  This  record  shall  include  : 

(A)  Date  of  training; 

(B)  Name  smd  social  security  number 
of  employee  traine<|;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(iii)  This  record  shall  be  maintained 
\mtil  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragrsq)h  (j)  of  this  section. 

(ii)  This  record  shall  Include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
piu^uant  to  paragraph  (J)  (2)  of  this  sec¬ 
tion; 

(B)  Any  employee  medical  ccnnplaints 
relative  to  exposure  to  cjrclohexane; 

(C)  A  copy  information  provided  to 
the  i^sician  pursuant  to  paragnq;>hs  ( j ) 
(4)  (il) ,  (ill) ,  (iv) ,  (v) .  and  (vl)  of  this 
sdetion; 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  refusal 
to  be  examined. 

(ill)  This  record  shall  be  maintained 
fmr  the  duration  of  the  mplcqment  of 
the  affected  employee. 
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(6)  Access  to  records.  (1)  All  records 
required  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  of  Labor  for  Occupatlcmal 
Safety  and  Health  and  the  Dirrotor  of 
the  National  Institute  for  Occupational 
Safety  and  Health. 

(U)  Employee  exposure  determination 
and  exi>osure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
^all  be  made  available  to  employees  and 
former  eiiu>loyees  and  their  designated 
represaitatives. 

(iii)  Employee  medical  records  required 
to  be  maintained  by  this  section  shall  be 
made  available  up>on  written  request  to  a 
physician  designated  by  the  employee  or 
former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  Tlie  employer  shall  give  af¬ 
fected  employees  or  their  representatives 
an  opportunity  to  observe  any  measure¬ 
ment  of  employee  exposure  to  cyclo¬ 
hexane  which  is  conducted  pursuant  to 
this  section. 

(2)  When  Observation  of  measiurement 
of  employee  exposure  to  cyclohexane  re¬ 
quires  entry  into  an  area  where  the  use 
of  personal  protective  devices,  including 
respirators,  is  required,  the  obi^rver  shall 
be  provided  with  and  required  to  use  such 
equipment  and  comply  with  all  other  ap¬ 
plicable  safety  procedures. 

(3)  Without  interfering  with  the  meas¬ 
urement,  observers  shall  be  entitled  to: 

(1)  Receive  an  explanation  of  the  meas¬ 
urement  procedure: 

(il)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  cyclo¬ 
hexane  that  are  being  perform^  at  the 
place  of  exposure;  and 

(ill)  Record  the  results  obtained. 

NoTX. — ^Th»  Information  contained  In  Ap¬ 
pendix  A  to  S  1910.1038  is  advisory  in  nature 
and  Is  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  InqKxsed 
or  detract  from  any  existing  obligation. 

Appendix  A — Substance  SArcrr  Data  Sheet 
POE  Ctclohxxane 

Z.  SUBSTANCE  XDENTXITCATION 

A.  Substance:  Cyclohexane. 

B.  Permissible  Exposure:  300  parts  of  cy¬ 
clohexane  per  mlUlon  parts  of  air  (ppm) 
(1,060  milligrams  of  cyclohexane  per  cubic 
meter  of  air  (mg/cu  m) ) ,  averaged  over  an 
eight-hour  work  shift  (time  weighted  aver¬ 
age). 

C.  Appearance  and  Odor:  ColOTless  liquid 
with  a  mild,  sweet  od<H. 

XX.  health  HAZABD  DATA 

A.  Ways  In  Which  the  Chemical  Affects 
Tour  Body:  cyclohexane  can  affect  your  body 
If  It  la  Inhaled,  swallowed  or  If  It  comes  In 
contact  with  your  akin  or  eyes. 

B.  Effects  of  Exposure: 

1.  Short-Tmn  Exposure:  Exposure  to  cyclo¬ 
hexane  may  cause  dizziness  and  nauaea.  Blgh 
levels  of  e^qxMure  may  cause  unconsciousness. 
Splashes  of  liquid  cyol<Aexane  ms^  Irritate 
the  eyes. 

2.  Long-TMm  Exposure:  Prcdonged  or  re¬ 
peated  exposure  to  liquid  cyclohexane  may 
cause  drying  and  irritation  of  the  skin 

3.  R^orting  CBghs  and  8ynq>toins:  You 
Should  Inform  your  employer  If  you  develop 
any  signs  or  symptoms  and  suiq>ect  they  are 
caused  by  cyclohexane  aqioeure. 


m.  ElCERGENCr  mUST  Am  PROCEDUBES 

A  Eye  Exposures:  If  cyclohexane  gets  Into 
your  eyes,  wash  your  eyes  Inunedlately  with 
large  amounts  oi  water,  lifting  the  lower  and 
upper  lids  occasionally.  If  Irritation  persists, 
get  medical  attention.  (Contact  lenses  should 
not  be  worn  when  waking  with  this  chemi¬ 
cal. 

B.  Skin  Exposure:  If  cyclohexane  gets  on 
yovur  skin  wash  It  off.  Cyclohexane  soc^ 
through  your  clothing,  remove  the  clothing 
prcMnptly  and  wash  the  skin.  If  irritation 
persists,  get  medical  attention.  ^ 

C.  Breathing:  If  you  or  any  other  person 
breathes  In  large  amounts  of  cyclohexane 
move  the  exposed  person  to  fresh  air  at  once. 

If  breathing  has  stopped,  perform  artificial 
respiration.  Keep  the  affected  person  warm 
and  at  rest.  Qet  medical  attention  Immedi¬ 
ately. 

D.  Swallowing:  If  cyclohexane  has  been 
swallowed,  do  not  cause  vomiting.  Get  medi¬ 
cal  attention  inunedlately. 

E.  Rescue:  Move  sdfected  perEon  from  the 
hazardous  exposure.  If  the  exposed  person  has 
been  overcome,  notify  smneone  else  and  put 
Into  effect  the  established  emergency  rescue 
procedures.  Do  not  become  a  casualty  your¬ 
self.  Understand  your  emergency  rescue  pro¬ 
cedures  and  know  the  locations  of  the  equip¬ 
ment  before  the  need  arises. 

IV.  RESPIRATORS  AND  PROTECTIVE  CLOTHING 

A.  Respirators:  Respirators  are  not  the  best 
way  to  control  exposure  to  cyclohexane.  You 
can  only  be  required  to  wear  them  for  routine 
use  If  your  employer  Is  in  the  process  of  in¬ 
stalling  controls  or  control  measures  prove 
inadequate.  You  may  be  required  to  wear  res- 
pirat<H's  for  nonroutine  activities  or  in  emer¬ 
gencies.  If  respirators  are  worn,  they  must 
have  a  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (MESA)  or  National  Institute 
for  Occupational  Safety  and  Health  (NIOSH) 
approved  label.  (Older  respirators  may  have 
a  Bureau  of  Mines  approval  label.)  For  effec¬ 
tive  protection,  re8pirat<Hrs  must  fit  your  face 
and  head  snugly.  Re^irators  should  not  be 
loosened  or  removed  in  wmrk  situations  where 
their  use  is  required.  If  you  can  smell  cyclo¬ 
hexane  while  wesuring  a  respirator,  the  respi¬ 
rator  is  not  working  correctly;  go  immedi¬ 
ately  to  fresh  air.  If  you  experience  difficulty 
breathing  while  wearing  a  respirator,  tell 
your  employer, 

B.  Protective  Clothing:  You  must  wecu:  Im¬ 
pervious  clothing,  gloves,  face  shield,  and 
other  appropriate  protective  clothing  to  pre¬ 
vent  r^>ested  or  prcHonged  skin  contact  with 
liquid  cyclohexans. 

C.  Eye  Protectioii:  You  must  wear  splash- 

proof  safety  goggles  where  eye  contact  with 
liquid  cyclohexane  may  occur.  > 

V.  PRECAUTIONS  FOR  SATE  USE,  HANDUNG, 
AND  STORAGE 

Cyclohexane  Is  a  flammable  liquid  and  Its 
vapmw  can  easily  form  explosive  mixtures 
In  air.  It  must  be  stored  In  tightly  closed 
containers,  in  a  cool,  well-ventilated  area 
away  from  ignlUcm  sources  and  strong  oxi¬ 
dizing  agmta.  Sources  of  Ignltlcm  such  as 
smoking  and  open  flames  are  prohibited 
wherever  cydohexane  la  handled,  used,  or 
stored  In  a  mannw  that  could  create  a  Are 
or  explosion  hazard.  You  must  use  nonspark¬ 
ing  tools  when  (^>Milng  or  closing  metal  con- 
talnm  of  cyclohexane  and  the  ccmtalners 
must  be  bonded  and  grounded  when  pouring 
or  transferring  the  liquid.  If  your  akin  be¬ 
comes  wet  with  cyclohexane  you  must 
promptly  wadi  or  shower  to  remove  any 
cycldiexane  fr<»n  your  skin.  If  your  clothing 
beccHnes  wet  with  cyckdiexane,  you  must 
Inunedlately  remove  the  clothing  and  not 
wear  It  again  until  the-cyclohexane  has  been 
removed. 


Fire  extinguishers  where  provided,  must  be 
readily  available  and  you  should  know  where 
they  are  and  how  to  operate  them.  Ask  your 
supervise  where  cyclohexane  is  used  In  your 
work  area  and  toe  any  additional  safety  and 
health  rules. 

VI.  EMPLOYEE  MEDICAL  AND  EXPOSURE  RECORDS 

Your  employer  is  required  to  retain  recmds 
of  exposure  measurement  toe  one  year  oe 
until  replaced  by  a,  more  recent  record  and 
medical  records  for  the  length  of  the  employ¬ 
ment.  You  may  wish  to  request  that  copies 
of  these  recwds  be  made  available  to  your 
personal  physician. 

Note. — ^The  Information  contained  In  Ap¬ 
pendix  B  to  §  1910.1038  is  advisory  In  nature 
and  is  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  Imposed 
mr  detract  from  any  existing  obligation. 
Appendix  B — Substance  Technical  OumE- 
LiNxs  FOR  Cyclohexane 

X.  PHYSICAL  AND  CHEMICAL  DATA 

A.  Substance  Identiflcation. 

1.  Synonyms:  Hexahydrobenzene;  hexa- 
methylene;  and  benzene  hexahydrlde. 

2.  Formula:  C6H12 

3.  M(decular  weight:  84.2 

B.  Physical  Data. 

1.  BcWng  point  (760  mm  Hg) :  80  C  (177  F) 

2.  Specific  gravity  (water=l):  0.78 

3.  VapOT  density  (alr=:l) :  2.98 

4.  Melting  point:  6.5  C  (44  F) 

5.  Vapor  pressure  at  20  C  (68  F) :  95  mm  Hg 

6.  Solubility  In  water,  %  by  weight  at  20 
C  (68  F) :  Less  than  0.01 

7.  Evaporation  rate  (butyl  acetate=l): 
Data  not  available 

8.  Appearance  and  odor:  Colorless  liquid 
with  a  mild,  sweet  odor. 

n.  FIRE,  explosion,  and  reactivity 
HAZARD  DATA 

A.  Fire. 

1.  Flash  point:  —20  C  (— 4  F)  (closed  cup) 

2.  Autol^tion  temperature:  245  C  (473  F) 

3.  Flammable  limits  In  air,  %  by  volume: 
Lower  1.3  Upper  8.4 

4.  Extinguishing  media:  Dry  chemical, 
foam,  mr  carbmi  dioxide. 

6.  Special  fire-fighting  procedures:  Do  not 
use  solid  stream  of  water  since  the  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  cool  contalnors  exposed  to  a  fire. 

6.  Unusual  fire  and  eqiloelon  hazards: 
Cyclohexane  is  a  flammable  liquid.  Its  vapors 
can  easily  form  explosive  mixtures  in  air. 
All  ignition  sources  must  be  contrc^ed  when 
cyclcAexane  is  used,  handled,  and  stored  In 
a  mannttt-  that  could  create  a  fire  or  explo¬ 
sion  hazard.  Cyclohexane  viqxws  are  heavier 
than  air;  thus  the  viqiors  may  travM  alcmg 
the  ground  and  be  Ignited  by  open  flames  or 
sparks  at  locations  remote  from  the  site  at 
which  the  cyclohexane  la  handled. 

7.  For  the  purpose  of  oonfcBmlng  to  the  re¬ 
quirements  of  29  CFR  1910.106,  cyclc^exane 
Is  classifled  as  a  Class  IB  flaminable  liquid. 
For  example,  3300  ppm,  25  percent  of  the 
lower  flammable  limit.  Is  cme  situation  In 
which  cyclcAiexane  Is  considered  to  be  a  fire 
and  explosion  hazard. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.309,  the  ffiasslflcatlon  of  hazardous 
locations  as  described  In  Article  600  of  the 
National  Electrical  Code  for  cycKAexane  shall 
be  Claas  I,  Group  D. 

B.  Reactivity. 

1.  Conditions  contributing  to  Instability: 
Heat. 

2.  Incompatibilities:  Oontaet  with  strong 
oxidizing  agents  may  cause  fire  and  e^losion. 

8.  Hazardous  decomposition  products: 
Toxic  gases  and  viqiors  (such  as  carbon 
monoxide)  may  be  released  In  a  fire  Involv¬ 
ing  cydohexane. 

4.  Special  precautions:  None 
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m.  SPILL,  LEAK,  AND  DISPOSAL  FROCEDDSES  whSES  It  Is  lUKdA  by  tlM  bydiogenstloix  oC  Bouttae  periodic  examinstions  are  not  re- 

A. Ifccloh«»nel.«>tlMorleaked.the  jTnn 

f Allowing  Safins  nHftitWI  tAkfin*  Ayi^XAflfllS  Ck  ByiOUf  SDQ  WlMTO  !•  lH  V09a  0»  B&  Wltil  ttl#  AbOTG  ItetCd 

1  2?l^22l^S>S^iSSS;.  ?-.“»>  -l-oyee 

2.  VentUate  area  of  spUl  or  lea*.  tial  oils  as  In  the  perfume  Industry.  further  medical  eEsmlnataon. 

3.  For  SDoall  quantities,  absorb  on  ps^r  Note.— •The  Information  ocmtained  in  Ap*  vn.  BXFBEifcn 

towels.  Evaporate  in  a  safe  place  (such  as  a  pendlx  C  to  S  1910.1038  is  ad^lsmy  In  nature  , 

fume  hood)  and  bum  the  paper.  Large  quan-  *nd  is  not  intended,  by  Itself,  to  create  any  ,  ^n^tri^^i've^^^L^pr 
titles  can  be  c<dlected  and  atomlaed  In  a  additional  obligations  not  otherwise  in^iosed  in 

suitable  combustion  chamber  or  absorbed  on  or  detract  fromany  existing  obligation.  ^ 

vermiculite,  dry  sand,  earth,  <*  a  «tmn«.r  ^  ^  rrans  A.,  industrial  Hygiene  and 

matPTlaJ  and  disposed  of  in  a  sanitary  land*  Appendix  O^^ldXDiCAL  Sdeveillance  Guide-  Toxicology,  Vbl.  H.  Toxicology,  (3nd  Ed.  He- 
fill.  Cyclohexane  may  not  be  allowed  to  enter  lines  foe  Cyclohexane  vised),  Intecaclmioe  Publishma,  New  York, 

a  confined  space,  such  as  a  sewer,  because  .  1982,  pp.  1208—1211. 

of  the  possl^ty  of  an  explosion.  entky  3.  Hygienic  Guide  Series.  “Cyclohexane  ’, 

B.  Persons  not  wearing  protective  equip-  Inhalation.  American  Industrial  Hygiene  Assoc.,  Detroit, 

ment  should  be  restricted  from  areas  of  spills  ii.  toxicology  Michigan,  Septemher-October  1963. 

or  leaks  imtll  cleanup  has  been  convicted.  The  maia  toxic  effect  of  exposure  to  cyclo-  g  )9]0.]039  fin  m  ah  or 

C.  Waste  Disposal  Methods:  Cyclohexane  hexane  is  irritation  of  the  eyes,  and  mucous  ‘  F««**^* 

may  be  disposed  of :  membranes  of  the.  upper  respiratory  tract.  At  (a)  Definitions.  (1)  “Permissible  ex- 

1.  By  absorbing  it  in  vermiculite,  dry  sand,  high  concentrations  it  may  cause  central  posure”  means  exposure  of  employees  to 
earth  or  a  similar  material  and  disposing  in  nervous  system  depression.  Aspiration  may  airborne  concentrations  of  camphor,  not 
a  sanitary  land  fill.  cause  a  chemical  pneumonitis.  In  excess  of  2  parts  per  milling  (ppm) 

combustion  ^  symptoms  (12  milligrams  per  cubic  meter  (mg/cu 

m) )  fiLV6rac6(l  ov6r  fl.r>  Glciit-lviiir  work 

IV.MONITOEINOANDMEASUEEHENXPEOCEDUEES 

A.  Exposure  Above  tbe  Action  Level;  Meas-  oosls  leading  to  coma  may  occur  at  sustained  »  1910.1000,  Table  Z— 1. 
urements  taken  for  the  purpose  of  determin-  levels.  Ezceeslve  skin  contact  may  pro-  (2)  “Action  level”  means  one  half  of 

Ing  employee  exposure  under  this  section  are  ^uce  a  dermatitis.  the  permissible  exposure  for  camphor, 

best  taken  in  a  fashion  such  that  the  average  (b)  Exposure  determination  and  meas- 

8-hour  exposure  may  be  detw^ned  from  a  iv.  special  tests  urement.  (1)  Each  employer  Who  has  a 

lererai 'short  pl^e  ^^emplo^ent  in  which  camphor  Is 

minutes)  may  also  be  used  to  determine  the  v.  treatment  leleased  into  tll6  WOrkplflOe  ftlr  sliall  de- 

average  exposure  level.  Air  samples  should  be  snectfic  Remove  from  exposure  give  8^  em^oyw  may  be  exposed 

taken  in  the  employee’s  breathing  sone  (air  ?^^taS^  if  indicaterand’wwh  ^  airborne  Concentrations  of  camphor  at 

toat  ^d  most  nearly  represent  that  in-  contaminated  skin.  Recovery  is  or  above  the  action  level.  The  determhia- 

haled  by  the  employee) .  Sampling  and  analy-  ^  ^  comolete  tion  ^lall  be  made  each  time  there  Is  a 

ses  may  be  performed  by  instruments  su<*  as  «suiuiy  rapid  ana  complete.  change  in  production,  process,  OT  control 

detector  tubes  certified  by  NIOSH  under  42  vl  sueveillanci  and-peeventive  mAftourps  which  conld  result  In  an  in- 

CPR  Part  84,  portable  direct-reading  instru-  consideeations 

ments,  dosimerers,  or  gas  and  vapor  adsorp-  ,  ,  '  crease  in  airborne  concentrations  of 

tlon  tubes  with  subsequent  chemical  analy-  A-  irenera  .  _  camphor. 

ses.  The  methods  of  measurement  must  de-  ^  ^  ^  <2)  A  written  record  of  the  determina- 

termlne  the  concentration  of  cyclohexane  to  shah  be  made  and  diall  contain  at 

Plus  or  minus  35%.  t^^4?c£n^-  least  the  following  Wormation: 

8iJ^-*T^^oJSrn?und^‘S2^®rect^n  oom^  f»mttS^!^the  operatiS  wnditions  (i)  Any  information,  observations,  or 
B^d^  e^nttSy  the  wme  ^  dewrtS  exposure  to  ^Sexane  occurs,  calculations  which  may  Indicate  em- 

in  paragraph  (IV)  (A) .  The  method  of  meas-  exposure  tO  cai^r ; 

urement  must  determine  the  concentration  wearing  of  protective  cluing  and  thoee  (H)  Any  measurements  of  camphor 
ofcyt5lohexanetophBorinlnus25%.  chronic  resplrato^  diee^  may  not  taken; 

C.  Methods:  Methods  meeting  these  accur-  wearing  of  negative  pressure  (jjjj  employee  nnmplflirvtc  of 

aey  requirements  are  available  from  NIOSH.  syir^itoms  which  may  be  attributable  to 

th?  Routine  medical  histories  and  physical  ex-  ^ 

^  amlnatkms  are  not  required.  However,  the  (iv)  Date  of  determination,  work  being 

employer  must  screen  employees  for  htetory  performed  at  the  time,  location  within 
certain  medleal  conditions  (listed  below)  the  WOA  site,  name,  and  social  security 
iSo^SHf  a  ?oSrt^ri^:  number  of  each  empk^  conektered. 

nerson  *  positive  history ,of  these  oonditkms  enmloyee  may  be  exposed  1o  eam- 

Y  IXmCELI^EOUS  PEECAUnoNS  m^fo^l  ^  ^  ^  thC 

1.  Renal  disease:  Although  cyclohexane  is  exposure  Oi  xne  employee  in  each  work 
A.  High  exposures  to  cycltdiexane  can  occur  not  known  as  a  kidney  toxin,  the  importance  operation  who  is  believed  to  have  the 
when  transferring  the  Uquid  from  one  oon-  ^  ^  organ  in  tbe  AUmit^t±w\n  toxic  sub-  greatest  exposure  shall  be  measured.  The 
talnw  to  ano^er.  stances  and  metaboUtes  Justifies  ^isclal  oon-  exposure  measuremoit  shall  be  r^ire- 

aideratlon  in  those  with  possible  impairment  sentatlve  of  the  maximum  elght-houi 
and  close  metal  cycdohexane  containers  qj  renal  fimctlon.  work  shift  (time  weiuhted  average)  ex- 

whlch  must  then  be  effectively  grounded  and  a.  uver  disease;  Although  cyclehexane  is  average)  ex 

bonded  prior  to  pouring.  not  known  as  a  Uver  toxin  in  humans,  the  anpioyoe. 

C.  Store  cyclohexane  In  tightly  closed  oon-  inifiociaDce  of  this  organ  in  tbe  blotransfor-  exposure  raeasureniem  taxer 

talners  In  a  oool  weh^'VentUated  area  assay  nwiN  Qt  foraign  sub-  pursuant  to  paragraph  (b)  (3)  of  thb 

from  ignition  sources  and  strong  oxldlalng  m*^n^  aKrvuLi  be  considered  before  section  reveals  employee  exposure  t( 

•gents.  persons  with  Impaired  liver  function.  camphor  at  or  above  the  action  levd,  th( 

D.  Employens  must  ftdviM  ouoployscift  of  ftU  3*  resplrutory  In  4Sm|>loy6r  shftUc 

ftreas  and  operations  wbere  exposure  tocyelo-  witk  iynpft.irftd  puiinonary  function,  especially  {t)  Identify  who  may 

*‘‘**®*^  ^  expBBed  at  or  above  tbe  action  level;  am 

E.  Cyclohexane  usually  contains  bensene  bseathlng  of  cyolohexane  might  cause  exacer-  TurAvsupA  tViA  Avnosurv  nf  I3w>  mm 

as  a  impurity.  Cyctehexane  containing  neore  bation  of  symptoms  due  to  iU  irritant  prop-  J»eas^iTO  exposure  oi  wie  em 

than  0.1  weight  percent  bensene  ie  highly  erties  or  psychic  reflex  bronchospasso.  pioyeesao IfleilUpeo.  _ 

toxic  the  witMrtaurr  should  be  ban<Ued  4.  wkin  dlseaBe:  Cyclohexane  la  a  ^  employee  exposure  measure 

like  benaene.  agent  and  can  cause  dermatitis  on  prolonged  mmt  reveals  tkat  an  cmploi^  Is  ex 

Some  common  operations  in  which  eqpo-  of  cyclohexane.  lovei,  but  not  above  "Oie  petmisslUe  ex 

sure  to  cyclohexane  Is  likely  to  occur  are  C.  Periodic  Examinations.  posure,  the  exposure  of  that  employe 
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process,  or  ccMitxol  which  might  result  In 
an  Increase  In  alrlxume  concentratlcms 
of  camphor. 

(11)  Where  a  fan  Is  located  In  duct¬ 
work  and  where  camphor  Is  preset  In 
concentrations  greater  than  1500  ppm 
(25  percent  of  the  lower  flammahle 
limit) ,  the  fan  rotating  element  shall  be 
of  nonsparking  material  or  the  casing 
shall  consist  of,  or  be  lined  with  non¬ 
sparking  material.  There  shall  be  suffi¬ 
cient  clearance  between  the  fan  rotating 
element  and  the  fan  casing  so  as  to 
prevent  contact. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the 
use  of  respirators  except: 

(i)  During  the  time  period  necessary 
to  Install  or  implement  engineering  or 
work  pr€u;tice  controls;  or 


(il)  In  work  situations  In  which  engi¬ 
neering  and  work  practice  controls  are 
technically  not  feasible;  or 

(lii)  TO  supplement  engineering  and 
work  practice  controls  when  sudi  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  camphor  to  at  or  below  the  per¬ 
missible  exposure;  or 

(iv)  For  operations  which  require 
respirator  use  for  not  longer  than  one 
hour  per  day  and  not  more  frequently 
than  one  day  per  week;  or 
(V)  In  emergencies. 

(5)  Where  respirators  are  needed  smd 
permitted  under  this  paragraph  to  reduce 
employee  exposure,  the  employer  shall 
select  and  provide  the  appropriate  respi- 
ratm:  from  TaUe  2  and  shall  ensure  that 
the  employee  uses  the  respirator  pro¬ 
vided. 


Tablx  2. — Respiratory  Protection  for  Camphor 


Condition  or  concentration  of 
dust  or  vapor 

600  mg/mS  or  100  p/m,  or  less _ 


1,200  mg/mS  or  200  p/m,  or  less.. 


Greater  thw  1,200  mg/m3  or  200 
p/m.  or  entry  and  escape  from 
unknown  concentrations. 


Firefighting 
Escape _ 


Respiratory  protection 

Chemical  cartridge  respirator  with  organic  vapmr  cart- 
rldge(8)  and  high  efficiency  particulate  filter  (s)  with 
fuU  facepiece. 

Gas  mask  with  a  chin-style  or  front-  or  back-mounted 
organic  vapor  canister  with  high  efficiency  particu¬ 
late  filter. 

Supplled-alr  respirator  with  a  fuU  facepiece,  htimet,  or 
hood. 

Self-contained  breathing  apparatiu  with  a  full  face- 
piece. 

Type  C  suppUed-alr  respirator  with  a  full  facepiece 
operated  In  pressure-demand  or  other  positive  pres¬ 
sure  mode  or  with  a  fuU  facepiece,  ho^  or  hornet 
operated  in  continuous-flow  mode. 

Self-contained  breathing  iq>paratua  with  a  full  face¬ 
piece  cq>erated  In  pressure-demand  or  othw  positive 
pressure  mode. 

A  combination  respirator  which  includes  a  type  C 
supplled-alr  resplratm:  with  a  full  facepiece  opwated 
In  pressure-demand  or  other  positive  pressure  mode 
or  continuous-flow  mode  and  an  auzUlary  self- 
contained  air  supply  operated  In  pressure-demand  or 
other  positive  pressure  mode. 

Self-contained  breathing  apparatus  with  a  f\iU  face- 
pie^pe  <q>erated  In  pressure-demand  or  other  positive 
pressure  mode. 

Any  gas  mask  providing  protectlmi  against  organic 
viqxirs  and  particulates. 

Any  esciq>e  self-contained  breathing  apparatus. 


shall  be  measured  at  least  every  two 
months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  ex¬ 
posed  to  camphor  above  the  permissible 
exi^sure,  the  employer  shall: 

(1)  Measure  monthly  the  exposure  of 
the  employee  so  exposed; 

(ii)  Institute  contrbl  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
found  to  be  exposed  to  camphor  above 
the  permissible  exposure.  The  employee 
shall  also  be  notified  of  the  corrective  ac¬ 
tion  being  taken  to  reduce  the  exposure 
to  at  or  below  the  permissible  exposure. 

(7)  If  two  consecutive  ^ployee  ex¬ 
posure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposed  to  camphor  below  the  action 
level,  the  employer  may  terminate 
measurement  for  the  employee. 

(8)  For  purposes  of  this  paragraph 
employee  exposure  is  that  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained 
by  any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 
an  eight-hour  work  shift  (see  Appendix 
B  (IV)  of  this  section) . 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95  percent,  of  not  less  than  that  given 
In  Table  1. 

Tabu  1 

Required  ac~ 

Concentration  curacy  (percent) 


Above  peiml88lbl9  expoevure _  ±35 

A4  or  bdow  the  permissible  exposure 

and  above  the  action  level _  ±35 

At  or  below  the  action  level _  ±50 


(d)  Compliance.  (1)  No  employee 
shall  be  exposed  to  camphor  above  the 
permissible  exposure  as  d^ned  in  para¬ 
graph  (a)  (1)-^  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  camphor  shall  be  con¬ 
trolled  to  at  or  below  the  permissible  ex¬ 
posure  by  engineering  and  work  practice 
controls: 

(1)  Engineering  and  work  practice 
controls  shall  be  instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissible 
exposure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

(ii)  Wherever  engineering  and  work 
practice  controls  are  not  sufficient  to  re¬ 
duce  exposures  to  at  or  below  the  per¬ 
missible  exposure,  they  shall  nonetheless 
be  used  to  reduce  exposure  to  the  lowest 
level  feasible  and  shall  be  supplemented 
by  respirators  in  accordance  with  para¬ 
graph  (d)  (4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  con- 
tred  exposure,  measurements  which 
demonstrate  system  effectiveness,  for 
example,  air  velocity,  static  pressure,  or 
air  volume,  shall  be  made  at  least  every 
three  months.  Measurements  of  system 
effectiveness  shall  also  be  made  within 
five  days  of  any  change  in  production. 


(€)  Respirators  shall  be  approved  by 
the  Mining  Ikiforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of  Mihes) 
or  by  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  under  the  pro¬ 
visions  of  30  CFR  Part  11. 

(7)  The  employer  shall  Institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  §1910.134  (b).  (d).  (e).  and 
(f). 

(fe)  Fire  and  safety.  (1)  ’The  empldyer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Guidelines  (Appendix  B  of  this  sec¬ 
tion)  forcamiffior. 

(2)  For  the  purpose  of  compliance 
with  §  1910.309,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  camphor  shall  be  Class  n.  Group  G. 

(3)  For  the  purpose  of  compliance 
with  §  1910.157,  camiffior  is  classified  as  a 
Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance 
with  §  1910.178,  locatkms  classified  as 


hazardous  locations  due  to  the  presence 
of  camphor  shall  be  Class  n.  Group  G. 

(5)  Camphor  shall  be  stored  so  as  not 
to  come  in  contact  with  oxidizing  agents. 

(6)  Soured  of  igniti<m  such  as  smok¬ 
ing  or  open  flames  are  prohibited  where 
cami^or  presents  a  fire  or  explosion 
hazard. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  apprc^irlate  protective 
clothing  necessary  to  prevent  repeated  or 
prolonged  skin  contact  with  solid  cam¬ 
phor  or  liquids  cimtainlng  cami^r.  Face 
shidds  shall  c(»nply  wltti  §  1910.133  (a) 
(2) .  (a)  (4) .  (a)  (5) ,  and  (a)  (6) . 

(2)  Emidoyers  shall  ensure  that  cloth¬ 
ing  contaminated  with  stdld  cami^or  or 
liquids  containing  camphor  is  placed  in 
closed  cimtalners  for  storage  until  it  can 
be  discarded  or  until  the  emidoyer  i»o- 
vides  for  the  ronoval  of  camidior  from 
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the  clothing.  If  the  dothing  is  to  be 
laundered  or  otherwise  cleaxied  to  re¬ 
move  the  cami^oT,  the  esnidegrer  shall 
inform  the  person  performing  the  opera¬ 
tion  of  the  hazardous  properties  of 
camphor. 

(3)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  ^fpe 
dust  and  splash  safety  goggles  idsich 
comply  with  S  1910.133(a)  (2)-(a)  (6) 
where  solid  camphor  or  liquids  contain¬ 
ing  camphor  may  contact  the  eyes. 

(4)  Employers  shall  ensure  that  non- 
impervious  clothing  contaminated  with 
camphor  be  removed  promptly  and  not 
rewom  until  the  camphor  is  removed 
from  the  clothing. 

(g)  Spiils  and  disposal.  In  the  event 
that  camphor  is  spilled  the  employer 
shall  immediately  provide  available 
ventilation,  and  then  clean  up  the  spill. 

(h)  Sanitation.  (1)  Employers  shall 
ensure  ,  that  employees  whose  skin  be¬ 
comes  contaminated  with  solid  camphor 
or  liquids  containing  camirfior  promptly 
wash  or  shower  with  soap  or  mild  de¬ 
tergent  to  remove  any  camphor  from  the 
skin. 

(2)  Employers  shall  ensme  that  em¬ 
ployees  do  not  eat  or  smoke  in  areas 
where  cami^r  is  handled,  processed,  or 
stored. 

(S)  Employers  diall  ensure  that  em¬ 
ployees  who  handle  camphor  wash  their 
hands  Uioroughly  with  soap  or  mild  de¬ 
tergent  and  water  before  eating,  smok¬ 
ing,  or  using  toilet  facilities. 

(1)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  camphor  is  present  shall  keep  a 
copy  of  this  regulation  with  Appendixes 
A,  B  and  C  at  the  workplace.  This  mate- 
riid  shall  be  made  readily  available  to 
affected  employees. 

(2)  Each  onployer  who  has  Bnployees 
exposed  to  camphor  above  the  action 
levdi  or  employees  who  have  skin  contact 

'  with  solid  camphor  or  liquids  containing 
camphor  or  employees  who  work  vdiere 
camphor  presents  a  fire  or  explosion 
hazard  shall  annually: 

(i)  Infonn  affected  employees  of  the 
Information  contained  in  the  Substance 
Safety  Data  Sheet  for  Camphor  (Ap¬ 
pendix  A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  s3rmptoms  of  exposure  to 
canH>hor; 

(iii)  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  development 
of  signs  or  symptoms  of  exposure  to 
camphor  which  are  listed  in  Appendix  A 
of  this  section : 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any  of 
the  medical  conditions  listed  in  para¬ 
graph  (])  (2)  of  this  section;  and 

(v)  Provide  training  to  ensure  that 
affected  employees  understand  the  pre¬ 
cautions  of  safe  use,  emergency  proce¬ 
dures.  and  the  correct  use  of  protective 
equipment  relative  to  camphor. 

(j)  Medtcal  turveiUance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  AU  medi¬ 
cal  procedures  be  performed  by  or 
under  the  swpervision  at  a  phj'sician  at 
no  cost  to  the  employee. 


CD  Hie  emdever  shall  obtain  from 
eiifdx  entAoyee  trim  is  exposed,  or  will  be 
exposed,  to  camphor  or  airborne  concen- 
tratiems  of  camidux:  at  or  above  the  ac¬ 
tion  levd,  without  regard  to  the  use  of 
reoilrators.  information  as  to  whetho: 
such  empkiyee  has  a  history  of  any  of 
the  following  medical  cemdittons; 

(i)  ConvidBive  seizures; 

(ii)  Eye^sease; 

(iii)  Kidney  disease; 

(tv)  Liver  disease; 

(v)  Chronic  respiratory  disease; 

(vl)  Skin  disease. 

(3)  The  enmloyer  shall  provide  a  med¬ 
ical  examination  far  the  employee  if : 

(i)  The  employee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (j)  (2)  of  this  section;  or 

(ii)  The  en:«>loyee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 
(j)  (2)  of  this  section,  or  any  of  the  signs 
or  symptoms  of  exposure  to  camphor 
which  are  listed  in  Appendix  A  Which 
the  employee  suspects  are  caused  by  ex¬ 
posure  to  camphor. 

(4)  The  employer  shall  provide  to  the 
examining  physician  the  following  in¬ 
formation: 

(i)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B,  and  C  for  camphor. 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex¬ 
posure  to  camphor; 

(iii)  A  description  of  any  personal 
protective  equipment  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  Em¬ 
ployee’s  exposure; 

(V)  The  affected  employee’s  antici¬ 
pated  exposure  level;  and 

(vi)  Upon  request  of  the  physician, 
any  available  information  from  previous 
medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is 
retired  by  paragraph  (j)  (3)  of  this  sec¬ 
tion.  following  such  examination  the 
employer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
c<mfcwms  with  paragraph  (j)(6)  of  this 
section. 

<  6  )  ( 1 )  The  physician’s  written  opinion 
shall  be  a  si^ied  statement  by  ex¬ 
amining  physician  specifically  stating: 

(A)  Whether  the  employee  has  any 
detected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  camphor  or 
woyld  directly  or  indirecUy  aggravate 
any  detected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  emplosree’s  exposure  to  corn¬ 
ier,  Including  limitations  upon  the  use 
of  personal  protective  equipment  and 
respirators; 

(C)  That  the  emi^oyee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conifitions  which  require  further 
medkal  examination  or  treatmuft. 

(ii)  The  pysician’s  written  opinion 
sludl  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
camphor. 


(iii)  The  employer  shall  ];Mx>vide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
camphor  or  stirbome  concoitarations  of 
camphor  in  surii  a  way  as  would  put  the 
employee  at  increased  risk  of  material 
impairment  of  his  health  from  such  ex- 
posiu-e.  This  determinatkm  may  be  based 
on  the  i^ysician’s  written  opinion. 

(8)  The  employer  shall  provide  emei- 
gency  m^cal  treatment  for  any  em¬ 
ployee  injured  through  exposure  to  cam¬ 
phor. 

(9)  If  an  emptoyee  refuses  any  re¬ 
quired  medical  examination,  the  on- 
ployer  shall  inform  the  Nni^yee  of  the 
possible  health  consequences  of  siKh  re¬ 
fusal  and  obtain  a  signed  statemoit  from 
the  emfdoyee  indicating  that  the  em¬ 
ployee  understands  the  ride  involved  Iv 
refusal  to  be  examined. 

(10)  No  nwdical  procedure  which 
would  be  performed  pursuant  to  this 
section  need  be  performed  if  recevds  of  a 
iMrevious  such  procedure  performed  with¬ 
in  the  past  six  nxmths  are  acceptable 
to  the  examining  physician. 

<ls.)  Recordkeeping. — (1)  Exposure  de¬ 
termination.  (i)  The  emplosrer  fc-pfp 
an  accurate  record  of  aJQ  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)  (1)  of  tiiis  section. 

(11)  The  record  shall  include  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(iii)  This  record  diall  be  maintained 
until  r^laeed  by  a  more  recent  record. 

(2)  Exposure  measurements.  <i)  The 
employer  shall  ke^  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  camphor. 

(11)  This  record  shall  include: 

(A)  The  date  of  measurement; 

(B)  Operations  Involving  exposure  to 
camphor  which  are  being  monitored; 

(C)  SampIlTig  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  g»jnpUTip  equlpm^it; 

(D)  Nuntoer,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  nundi}er,  and 
exposure  of  the  onployee  monitored. 

(iii)  This  record  shall  be  maintained 
•  imtil  r^laced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(S)  Mechanical  ventHatUm,.  (i)  When 
mechanical  ventilidion  is  used  as  an  ea- 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the  meas¬ 
urements  dononstrating  the  ^ective- 
ness  of  such  ventilation  required  by  para- 
gra;^  (d)(3>(i)  of  this  section. 

(ii)  This  record  dull  include: 

(A)  Date  of  measniement; 

<B)  Type  ad  measurement  takai;  and 
(C)  Result  of  measnrement. 

(iii)  These  records  Shan  be  maintained 
for  at  least  one  year. 

(4)  Empiovee  training  and  informa¬ 
tion.  (i)  The  eraploya’  tiiall  keep  an  ac¬ 
curate  record  of  an  employee  training 
and  information  required  by  paragraph 
(1)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 


FEOEXAL  KGISTEt,  VOL  40.  NO.  1 96— WEDNESDAY,  OCTOM«  8,  197S 


PROPOSED  RULES 


47299 


(B)  Name  and  social  security  number 
of  employee  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(ill)  lliis  record  shall  be  maintained 
until  replaced  by  a  more  rec^t  record. 

'  (5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  recmrd  of 
empk^ee  medical  surveillance  required 
by  paragrai^  (J)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragrs^  (J)  (2)  of  this  sec¬ 
tion; 

(B>  Any  onployee  medical  complaints 
relative  to  exposure  to  camphor; 

(C)  A  copy  of  informatkm  provid^  to 

the  idiysician  lairsuant  to  paragraphs  (J) 
(4)  (li) ,  (lli) ,  (iv) ,  (V) ,  and  (vi)  of  this 
section;  - 

(D)  Ihysiclan’s  written  (pinion;  and 

(E)  A  signed  statement  of  any  r^usal 
to  be  examined. 

(iii)  This  reemd  shall  be  maintained 
for  the  durati<m  ol  the  employment  of 
the  affected  onidoyee. 

(6)  Access  to  records,  (i)  AQ  records 
required  to  be  maintained  by  this  sec- 
timi  shall  be  made  available  upon  request 
to  authorised  representatives  of  the  As¬ 
sistant  Secreta^  of  Labor  for  Occupa¬ 
tional  Safety  and  Health  and  the  Direc¬ 
tor  of  the  Naticmal  histitute  for  Occu- 
patlcmal  Safety  and  Heallh. 

(ii)  Eknployee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  to  emi^oyees  and 
former  employees  and  their  designated 
r^resentatlyes. 

(iii)  Ehipioyee  medical  recrnds  re¬ 
quired  to  be  maintained  by  this  section 
^lall  be  made  available  upon  written  re¬ 
quest  to  a  physician  designated  by  the 
onployee  or  former  employee. 

(1)  Employee  obserpofton  of  measure¬ 
ment.  (1)  The  employer  shall  give  af¬ 
fected  employees  or  their  represaitatives 
an  oimoitonlty  to  observe  any  measure¬ 
ment  of  employee  exposure  to  camphor 
which  is  conducted  pursuant  to  this  sec¬ 
tion. 

(2)  When  the  observi^on  of  measure- 
mmit  of  employee  exposure  to  camphm 
■requires  ent^  into  an  area  adhere  the  use 
oi  personal  protective  devices,  including 
respiiatmrs,  is  required,  the  observer  shall 
be  provided  with  and  required  to  use  such 
equipment  and  comply  with  all  other  ap¬ 
plicable  safety  procedures. 

(3)  Without  interfering  with  the 
measuremmit,  observers  shall  be  entitled 
to: 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visualty  observe  all  steps  related 
to  the  measxurmeht  of  airborne  camphor 
that  are  being  performed  at  the  place  of 
exposure;  and 

(iii)  Record  the  results  obtained. 

Nam. — His  InfotiBSttoa  oontslmni  in  ^- 
psndu  A  to  i  laiOJOSS  is  advisory  in  natiua 
and  is  not  intended,  by  itself,  to  create  any 
additional  obllgatlona  not  otherwise  iiiqMsed 
or  detract  from  any  existing  obligation. 


Afpxndiz  a — SnasTARcx  Bavstt  Data  Sasn 
Torn  CAWtrsKm 

X.  SOSaXANCB  linaiTIflCATXOM 

A.  Substance:  Camphor. 

B.  Permtelble  Exposure:  S  parts  of  cam¬ 
phor  per  million  parte  of  air  (ppm)  (12  mllll- 
grams  of  cAinphor  per  cubic  meter  of  air  (mg/ 
cu  m)),  averaged  ovnr  an  eight-hour  woric 
shift. 

C.  Appearance  and  Odor:  White,  tran^ar- 
ent,  crjetalline  masses  with  a  characteiistle 
odor. 

n.  RKALTK  HAZASD  DATA' 

A.  Ways  in  Which  the  Chemical  Affects 
Tour  Body;  Camphor  can  affect  your  body 
if  it  is  inhaled,  swallowed  or  if  it  cmnes  in 
contact  with  your  eyes,  nose,  throat,  or  skin. 

B.  Effects  of  Exposure: 

1.  Short-Term  Exposure;  Camphor  may 
cause  eye  Irritation,  sore  throat,  nausea,  vom¬ 
iting,  headache,  and  dizziness.  It  may  also 
cause  confusion,  excitement,  irrational  be¬ 
havior  and  conviilsions.  Ton  may  have  a 
fever,  bluish  Upa,  pale  face,  and  become  un¬ 
conscious.  It  may  also  affect  your  kidneys. 

2.  Long-Term  Exposure:  Repeated  exposure 
to  camphor  may  cause  a  loss  of  the  sense  of 
smell. 

9.  Reporting  Signs  and  Symptoms:  Tou 
should  Inform  your  employer  if  you  develop 
any  signs  or  synqitoms  and  suspect  that  they 
are  caused  by  camphor  exposure. 

xn.  BMBKaMCT  nasT  am  nocsDoaxs 

A.  Eye  Eiqiosure:  If  canqihor  dust  or  solu¬ 
tion  gets  into  your  eyes,  wash  your  eyes 
Immfid  lately  with  large  amounts  of  water, 
lifting  the  lower  and  ui^>er  lids  occasionally. 
Get  medical  attention  as  soon  as  possible. 
Ccmtact  lenses  should  not  be  worn  when 
working  with  this  chemlcaL 

B.  Skin  B:q;x>sure:  If  camphor  dust  or  solu¬ 
tion  gets  on  your  skin  promptly  wash  the 
contaminated  skin  using  soap  or  mild  de¬ 
tergent.  If  irritation  persists,  get  medical  at¬ 
tention. 

C.  Breathing:  If  you  or  any  other  person 
breathes  in  large  anoounte  of  camphor  move 
the  exposed  person  to  fresh  air  at  once.  If 
breathing  has  stopped,  perform  artiflcal  res¬ 
piration.  Keep  the  affected  person  warm  and 
at  rest.  Get  medical  attention  immediately. 

D.  Swallowing:  When  camphor  dust  or  so¬ 
lution  has  been  swallowed,  get  medical  at¬ 
tention  immediately.  If  medical  attention  is 
not  immediately  available,  get  the  affected 
person  to  vomit  by  having  him  touch  the 
back  of  his  throat  with  his  flngw  or  by  giv¬ 
ing  him  large  amounts  (one  pint  or  more) 
of  warm  salt  water  (two  tablespoons  of  salt 
per  pint  of  water).  Nev«r  try  to  make  an 
unconscious  personjromit. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  ovwcome,  notify  someone  else  and 
put  into  effect  the  established  emeigency 
rescue  procedures.  Do  not  becoihe  a  casiudty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

tv.  JuanxATcms  awb  RoacTxvx  cxotbiko 

A.  Respirators:  Respirators  are  not  the 
best  way  to  control  exposure  to  camphOT. 
Tou  can  only  be  required  to  wear  them  for 
routine  use  if  your  employer  is  In  the  process 
of  Installing  controls  or  control  measures 
prove  Inadequate.  Tbu  may  be  required  to 
wear  reepiTators  for  non-routine  actlvlttea  or 
in  emergencies.  If  reqiiratoie  are  worn,  they 
must  have  a  Mining  Enforcement  and  Safety 
Administration  (MESA)  or  National  Insti- 
tuto  for  Oecupatlonal  BuMj  and  Health 
(NIOSH)  approval  labM.  (Older  reeptratore' 
may  have  a  Bureau  of  Mines  approval  label.) 


For  effective  protection,  reylrators  must  fit 
your  face  sod  taaad  snugly.  Reqpirators 
should  not  be  looeensd  er  removed  in  work 
sltuattens  where  their  use  Is  required.  If 
jtm  eaa.  smell  caunphor  while  wearing  a  res- 
ptarater.  tike  lespirator  is  not  working  cor¬ 
rectly;  go  laimed lately  to  fresh  air.  If  you 
teqparimoe  difficulty  breathing  while  wearing 
a  respirator.  teU  your  employer. 

B.  Protective  Clothing:  Tou  must  wear 
tefqpnrvlous  clothing,  gloves,  face  shield,  and 
other  appropriate  protective  clothing  to  pre¬ 
vent  repeated  or  prolonged  skin  contact  with 
with  camphor  dust  or  solution. 

C.  Eye  Protectkm:  Tou  must  wear  splash- 
proof  safety  goggles  where  eye  contact  to 
oamphor  dust  or  solution  may  occur. 

V.  PZKCATmONS  VOS  SAVE  TTSX,  RAMDLIlfO,  AWD 
STOSAOX 

Camph(»r  is  a  combustible  solid  atmi  must  be 
stored  in  tightly  closed  containers,  in  a  cool, 
well-ventilated  area  aaray  from  ignition 
sources,  or  oxidiing  agents,  epeclidly  chromic 
anhydride.  Sources  of  Ignition  such  as  smok¬ 
ing  and  open  flames  are  prohibited  wheie- 
ever  camphor  is  handled,  used,  or  stored  in 
a  manner  that  could  create  a  fire  or  explosion 
hazard.  If  your  clothing  becomes  contam¬ 
inated  with  camphor,  you  must  promptly  re¬ 
move  the  clothing  and  not  wear  it  again 
until  the  camphor  has  been  removed.  If  your 
skin  becomes  contaminated  with  camphor, 
you  must  promptly  wash  or  shower  using 
soiq)  or  mild  detergent.  -Plie  extinguishers, 
where  provided,  must  be  readily  available 
and  yon  should  know  bow  to  operate  them. 
Ask  your  aupovlsor  where  camphor  le  used  in 
your  work  area  and  for  any  additional  safety 
and  health  rules. 

VI.  KUPIOTZS  UXtaCM.  AWD  EXPOSDXB  BaCOKDS 

Tour  enqdoyer  la  required  to  retain  records 
of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  record  and 
medical  records  for  the  length  of  the  em¬ 
ployment.  Tou  may  wish  to  request  that 
of  these  records  be  made  available  to 
your  personal  phyalclan. 

Nors. — The  Information  contained  in  Ap- 
pexuhx  B  to  1 1910.1038  la  advlsm^  In  nature 
and  la  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  im¬ 
posed  or  detrsct  fXom  sny  existing  obligs- 
tion. 

Avpxwetx  B — Spbbtahcx  TECHmcAL  Ouidc- 
UWXS  VOS  Camptos 

X.  VHTSKAl.  AMS  CHSMICAI.  BATA 

A.  Substance  Identification. 

1.  Synonyms:  l,7.T-Trimeihyl-2-oaobloyclo- 
(2A4)  heptane;  2-csmphonoae;  synthetic 
camphor:  gum  camphor,  sad  laurel  esmi^ar. 

2.  Formula;  CIOHIOO. 

3.  Mtffsculsr  weight:  162ff. 

B.  Physical  Data. 

1.  Boiling  pmnt  (TOO'  nun  Bg) ;  207.4  C 
(405  F). 

2.  Spedflc  gravity  (water=l);  1.00. 

5.  Taper  density  (atr=:l)  ;  Sfi. 

4.  Melting  point:  180  O  (888  F) . 

6.  Tiq>or  pressure  at  20  O  (08  F)  :  0.18  mm 
Hg- 

0.  Solubility  in  water.  %  by  weight  at  20 
O  (88  F) :  0  J9. 

7.  EviqMratlon  rate  (butyl  aoetate=l): 
Lees  than  1. 

8.  Appeaxaaee  sad  odor:  White,  tnaspar- 
ent.  sfyutsIMus  teMses  with  a  ahanwtertetic  .. 
odor. 

IX.  msi;  KXPinsioir.  ams  sxactxvitt 

■ABAkP  BAXA 


1.  Plash  point:  80  O  (150  F)  (dosed  eup). 

2.  Autol^tion  tsoqMrstuie:  488  C  (871F). 
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3.  Flammable  limits  in  air,  %  by  TOlxime: 
Lower  0.6;  Upper  8.6. 

4.  Extinguishing  media:  Dry  chemical, 
foam,  or  carlxHi  dioxide. 

5.  Special  flre-flghting  procedures:  Do  not 
use  solid  stream  of  water,  since  tlw  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  cool  containers  exposed  to  a  fire. 

6.  Unusual  fire  and  explosion  hazards; 
Camphor  is  a  combustible  solid.  Its  vapmrs 
can  form  explosive  mixtures  in  air  at  ele¬ 
vated  tMnperatures.  All  IgnitKm  sotiroes  must 
be  controlled  when  camphor  is  used,  han¬ 
dled,  and  stored  in  a  manner  that  could 
create  a  fire  or  explosion  hazard. 

7.  For  the  purpose  of  complying  with  29 
CFR  1910.309,  the  classification  of  hazardous 
locations  as  described  in  Article  600  of  the 
National  Electrical  Code  for  camphor  shall 
be  Class  II,  Group  G. 

B.  Reactivity. 

1.  Conditions  contributing  to  instability; 
Heat. 

2.  Incompatibilities:  Contact  with  oxidiz¬ 
ing  agents,  eepecially  chromic  jmhydrlde,  may 
tarm  explosive  mixtures. 

3.  Hazardous  Decomposition  '  Products: 
Toxic  gases  and  vapors  (such  as  carixm  mon¬ 
oxide)  may  be  released  in  a  fire  involving 
camphor. 

4.  Special  Precautions:  None. 

m.  SPILL,  LEAK,  AND  DISPOSAL  PBOCEDTTBE5 

A.  If  camphor  is  spilled  or  leaked,  collect 
material  into  container  for  subsequent  re¬ 
covery  and  re-use. 

B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of 
spills  or  leaks  until  cleanup  has  been 
completed. 

C.  Waste  Disposal  Methods; 

Camphor  may  be  disposed  of: 

1.  If  small  quantities,  by  burning. 

2.  If  large  quantities,  by  recovering  by 
sublimation. 

IV.  MONITOBING  AND  MEASUBEMENT 
PBOCEDXmES 

A.  Exposure  Above  the  Action  Level; 
Measurements  taken  for  the  pm-pose  of  de¬ 
termining  employee  exposure  under  this 
section  are  best  taken  in  a  fashion  such 
that  the  average  8-hour  exposure  may  be 
determined  from  a  single  8-hour  sample 
or  two  4-hour  samples.  Several  short  time 
interval  samples  (up  to  30  minutes)  may 
also  be  used  to  determine  the  average  ex¬ 
posure  level.  Air  samples  should  be  taken 
in  the  employee’s  breathing  zone  (air  that 
would  most  nearly  represent  that  inhaled 
by  the  employee).  Sampling  and  analyses 
may  be  performed  by  instruments  such  as 
detector  tubes  certified  by  NIOSH  under  42 
CFR  Part  84,  portable  direct-reading  instru¬ 
ments,,  dosimeters,  or  gas  and  vapor  adsorp¬ 
tion  tubes  with  subsequent  chemical 
analyses.  The  methods  of  measurement  must 
determine  the  concentration  of  camphor  to 
plus  or  minus  36%. 

B.  Exposure  Above  the  Permissible  Ex¬ 
posure:  The  monitoring  under  this  section 
should  be  essentially  the  same  as  described 
in  paragraph  (IV) (A).  The  method  of 
measmement  must  determine  the  concen¬ 
tration  of  camphor  to  plus  or  minus  26%. 

C.  Methods:  Methods  meeting  these 
accuracy  requirements  are  available  from 
NIOSH. 

D.  Evaluation  of  Results:  Since  many  of 
the  duties  relating  to  employee  protection 
are  dependent  on  the  results  of  monitoring 
and  measuring  procedures,  employers  may 
wish  that  the  evaluation  of  eiiq;>loyee  ex¬ 
posures  be  performed  by  a  competent 
Industrial  h^enlst  or  other  te<dmlcally 
qualified  penon. 


V.  MISCELLANEOUS  PBECAUTIONS 

A.  Store  In  a  cool,  well-ventilated  area 
In  tightly  closed  container  away  from  Igni¬ 
tion  sources  and  oxidizing  agents. 

B.  Employers  miut  advise  employees  of 
all  areas  and  operations  where  exposure  to 
camphor  could  occur. 

VI.  COMMON  OPEBATIONS 

Some  common  opwations  in  which  ex- 
posiure  to  camphor  is  likely  to  occur  are 
where  camphor  is  used  as  a  plasticizer  In  the 
manufacture  of  plastics,  as  preservative  In 
pharmaceuticals  and  cosmetics,  and  as  In¬ 
sect  repellents  (particularly  clothes  moths). 
Camphor  Is  also  used  In  lacquers  and 
varnishes,  in  explosives,  in  pyrotechnics,  in 
embalming  fluids,  in  some  foods  and  tobacco 
products,  and  in  manufacturing  cumene. 

Note. — The  Information  contained  In  Ap¬ 
pendix  C  to  S  1910.1039  is  advisory  in  nature 
and  is  not  intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  C — ^Medical  Subveillance 
Guidelines  fob  Campkob 

I.  BOX7TE  OF  ENTBT 

Inhalation;  slow  skin  absorption, 
n.  TOXICOLOGT 

Camphor  is  mainly  a  local  irritant.  Ex¬ 
posure  to  camphor  may  produce  irritation 
of  the  eyes  and  nose,  with  a  risk  of  loss  of 
sense  of  smell.  Very  large  exposures  affect  the 
central  nervous  system,  resulting  in  nausea, 
vomiting,  dizziness,  agitation,  and  convul¬ 
sions.  Camphor  may  be  either  oxidized  to 
carbonyl  derivatives  or  conjugated  with 
glucuronic  acid.  Most  of  the  absorbed  cam¬ 
phor  and  its  metabolites  are  excreted  by  the 
kidneys.  Complete  recovery  from  over¬ 
exposure  is  usually  within  48  hours. 

m.  SIGNS  AND  symptoms 

Irritation  of  eyes,  skin,  and  mucous  mem¬ 
branes  of  respiratory  tract.  At  sustained  high 
levels,  nausea,  vomiting,  diarrhea,  headache, 
dizziness,  excitement.  Irrational  behavior,  . 
epileptiform  convulsions  and  coma. 

IV.  SPECIAL  TESTS 

None  in  common  usage. 

V.  TBEATMENT 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  if  Indicated,  and  wash 
eyes  and  contaminated  skin.  Recovery  is  usu¬ 
ally  rapid  and  complete. 

VI.  SUBVEILLANCE  AND  PBEVENTIVE 
CONSIDEBATIONS 

A.  General. 

Most  information  on  the  toxicity  of  cam¬ 
phor  is  from  accidental  ingestion  by  children. 
It  is  important  that  the  physician  become 
familiar  with  operatlpg  conditions  In  which 
exposure  to  camphor  occturs.  Those  with  skin 
disease  may  not  tolerate  the  wearing  of  pro¬ 
tective  clothing  and  those  with  chronic 
respiratory  disease  may  not  tolerate  the 
wearing  of  negative  pressure  respirators. 

B.  Preplacement. 

Routine  medical  histories  and  physical  ex¬ 
aminations  are  not  required.  However  the 
employer  must  screen  employees  for  history 
of  certain  medical  conditions  (listed  below) 
which  might  place  the  employee  at  Increased 
risk  from  camphor  exposure.  Only  those  giv¬ 
ing  a  positive  history  of  these  conditions 
must  be  referred  for  further  medical  exam¬ 
inations. 

1.  Convulsive  seizures:  Camphor  is  a  cen¬ 
tral  nervous  system  stimulant.  Those  with 


pre-existing  convulsive  disorders  may  be  at 
increased  risk  from  exposure. 

2.  Eye  disease:  Camphor  Is  repwted  to  be 
a  mild  eye  irritant.  Those  with  chronic  eye 
disease  may  be  at  increased  risk. 

3.  Skin  disease:  Camphor  is  rubefacient. 
Persons  with  pre-existing  skin  dlscMrders  may 
be  more  susceptible  to  the  effects  of  camphor. 

4.  Chronic  respiratory  disease:  In  persons 
with  inqialred  pulmonary  function,  especially 
those  with  obstructive  airway  diseases,  the 
breathing  of  camphor  might  cause  exacerba¬ 
tion  of  sinnptoms  due  to  its  irritant  proper¬ 
ties  at  psychic  reflex  bronchospasm. 

6.  Renal  disease:  The  Importance  of  this 
organ  In  the  elimination  of  toxic  substances 
and  metabolites  Justifies  special  (xmsidera- 
tion  in  those  with  possible  impairment  of 
renal  function.  Renal  involvement  has  been 
described  In  those  with  camphm;  poisoning. 

6.  Liver  disease:  Although  camphcK  is  not 
known  as  a  liver  toxin  in  humans,  the  ImpcK- 
tance  of  this  organ  In  the  biotransformation 
and  detoxification  of  foreign  substances 
should  be  considered  before  exposing  persons 
with  lnq>alred  liver  function. 

C.  Periodic  Examinations. 

'  Routine  periodic  examinations  are  not  re¬ 
quired.  However,  If  the  employer  becomes 
aware  of  an  employee  with  the  above  listed 
conditions,  he  must  refer  such  employee  for 
further  medical  examination. 

vn.  BEFEBENCES 
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posures  in  a  Packaging  Plant,”  American  In¬ 
dustrial  Hygiene  Association  Journal,  30,  276- 
279  (May-June  1969) . 

3.  Ginn,  H.  Earl,  et  al.:  "Camphor  Intoxi¬ 
cation  Treated  by  Lipid  Dialysis,”  Jomnal 
of  American  Medical  Association,  203(3) ,  164- 
166  (1968). 

§  1910.1040  Mesityl  oxide. 

(a)  DefUiitions.  (1)  “Permissible  ex¬ 
posure”  means  exposure  of  employees  to 
airborne  concentrations  of  mesityl  oxide, 
not.  in  excess  of  25  parts  per  million 
(ppm)  (100  milligrams  per  cubic  meter 
(mg/cu  m>),  averaged  ovot  an  eight- 
hour  work  shift  (time  weighted  average) . 
as  stated  in  §  1910.1000,  Table  Z-1. 

(2)  “Action  level”  means  one  half  of 
the  permissible  exposure  for  mesityl  ox¬ 
ide. 

(b)  Exposure  determination  and  meas¬ 
urement.  (1)  Each  employer  who  has  a 
place  of  onployment  in  which  mesityl 
oxide  is  released  into  the  worb^ilace  air. 
shall  determine  if  any  ^ployee  may  be 
exposed  to  airborne  conemtrations  of 
mesityl  oxide  at  or  above  the  action  level. 
The  determination  shall  be  made  each 
time  there  is  a  change  in  production, 
process,  or  control  measures  which  could 
result  in  an  increase  in  airborne  concen¬ 
trations  of  mesityl  oxide. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  informatiim: 

(i)  Any  information,  observations,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  mesityl  oxide; 

(ii)  Ar^  measurements  of  mesityl  ox¬ 
ide  taken;  , 

(iii)  Any  employee  comidaints  of 
symptiHns  which  may  be  attributable  to 
exposure  to  mesityl  oxide;  and 
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(It)  Date  of  determination,  work  being 
performed  at  the  time,  location  within 
the  work  site,  name,  and  social  security 
number  of  each  employee  considered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  mesilarl 
oxide  at  or  above  the  action  level,  the  ex- 
posm^  of  the  employee  in  each  work  op¬ 
eration  who  is  believed  to  have  the  great¬ 
est  exposure  shall  be  measured.  The  ex¬ 
posure  measurement  shall  be  representa¬ 
tive  of  the  maximum  eight-hour  work 
shift  (time  weighted  average)  exposwre 
of  the  einployee. 

(4)  If  the  exposure  measurement  taken 
pursuant  to  paragraph  (b)(3)  of  this 
section  reveals  employee  exposure  to 
mesityl  oxide  as  or  above  the  action  level, 
the  emplosrer  shall ; 

(1)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level;  and 

(ii)  Measure  the  exposme  of  the  em¬ 
ployees  so  identified. 

(5)  If  an  employee  mcposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  mesityl  oxide  at  or  above  the  action 
level,  but  not  above  the  permissible  ex¬ 
posure,  the  exposure  of  that  employee 
shall  be  measured  at  least  every  two 
months. 

(8)  If  an  employee  exposure  measure¬ 
ment  revea^  that  an  employee  is  exposed 
to  mesityl  oxide  above  the  permissible 
exposure,  file  employer  shall: 

(i)  Measure  monthly  the  exposure  of 
the  emido3^  so  expos^; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  dasrs,  ^ery  employee  who  is 
found  to  be  exposed  to  me^tyl  oxide 
above  the  permissible  exposure.  The  em¬ 
ployee  shall  also  be  notified  of  the  cor¬ 
rective  action  being  taken  to  reduce  the 
exposiure  to  at  or  bdow  the  permissible 


(2)  Employee  exposures  to  airborne 
concentrations  of  mesityl  oxide  shall  be 
omtrolled  to  at  or  below  the  permissible 
exposure  by  engineering  and  work  prac¬ 
tice  controls: 

(1)  Engineering  knd  work  practice 
controls  shall  be  instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  pmnissible 
exposme,  except  to  the  extent  that  such 
omtrols  are  not  feasible,^ 

(ii)  Wherever  engineering  and  work 
practice  controls  are  not  sufilcient  to  re¬ 
duce  exposures  to  at  or  below  the  per¬ 
missible  exposure,  they  shall  nonethe- 
les  be  used  to  reduce  exposure  to  the 
lowest  level  feasible  and  shall  be  sup¬ 
plemented  by  respirators  in  accordance 
with  paragraph  (d)  (4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  system  effectiveness,  for  exam¬ 
ple,  air  velocity,  static  pressure,  or  air 
volume,  shall  be  made  at  least  every 
fiiree  months.  Measurements  of  ssrstem 
effectiveness  shall  also  be  made  within 
five  days  of  any  change  in  production, 
process,  or  control  which  might  result 
in  an  increase  in  airborne  concentra¬ 
tions  of  me^tyl  oxide. 

(ii)  In  the  design  of  open-surface  tank 
ventilation  for  the  purposes  of  i  1910.94 
(d),  operations  Involving  mesityl  oxide 
shall  ^  classified  as  B-2  at  21  C  (70  F) . 

(ill)  Where  a  fan  is  located  in  duct¬ 
work  and  where  mesityl  oxide  is  present 


in  the  ductwork  in  concentrations 
greater  than  3200  ppm  (25  percent  of 
the  lower  flammable  fimit) .  the  fan  ro¬ 
tating  dement  shall  be  of  nonsparking 
material  or  the  casing  shall  consist  of. 
or  be  lined  with,  nonspai^ing  material. 
There  shall  be  sufilcient  clearance  be¬ 
tween  the  fan  rotating  elonent  and  the 
fan  casing  so  as  to  prevent  contact. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the 
use  of  respirators  except: 

(i)  During  the  time  period  necessary 
to  install  or  implement  oigineering  or 
work  practice  controls;  or 

(ii)  In  work  situations  in  which  en¬ 
gineering  and  work  practice  controls  are 
technically  notfeasiUe;  or 

(iii)  To  suiHilement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  .mesityl  oxide  to  at  m:  below  the 
permissible  exposure;  or 

(iv)  For  (^rations  which  require  res¬ 
pirator  use  for  not  longer  than  one 
hour  per  day  and  not  more  frequently 
than  (me  day  per  week;  or 

(v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  reduce 
enu^yee  exposure,  the  raiployer  shall 
select  and  provide  the  apprcgnlate  res¬ 
pirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 


Tabls  a.— Respiratory  ProtecUon  for  Mesityl  OxUe 
Condition  or  vapor  concentration  Respiratory  protection 

1,000  p/m  or  less _  Chemical  cartridge  respirator  with  hiU  facepiece  and 

organic  Tiq>or  cartridge  (a) . 

Oas  maafc  With  chln-«tyle  or  front-  or  badc-mounted 
organic  vapor  canister. 

SuppUed-air  respliator  with  a  fuU  facepleoe,  hood  or 
helmet.  • 

Self-contained  breathing  iq>paratua  with  a  fuU  face- 


exposure. 

(7)  If  two  consecutive  emploiree  ex-  5,ooo  p/m  or  leer. . . . . 

posure  measurements  taken  at  least  one 

week  apart  reveal  that  the  employee  is 
exposed  to  mesityl  oxide  below  the  action 

level,  the  employer  may  terminate  meas-  Greater  than  6,ooo  p/m  or  entry 
urement  for  the  employee.  **»p®  unknown  con- 

(8)  For  purposes  of  this  paragraph  em-  oentratitms. 
ployee  exposure  is  that  which  would  oe- 

cur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee's  exposure  Shall  be  obtained  by 

any  combinatitm  of  long-term  or  short-  pireflghting  _ _ _ 

term  samples  which  represents  the  em-  . 

idoyee’s  actual  exposure  averaged  over  an 

eight-hour  work  shift  (see  Aig^endix  Escape . ’ . . 

B (IV)  of  this  section). 

(2)  The  method  of  assessment  shall 


piece. 

Type  C  supplled-alr  respirator  with  full  facepiece 

operated  In  pressure-demand  or  other  posltlTe  pressure 
mode  or  with  a  fuU  facepleoe,  helmet,  or  hood  oper¬ 
ated  In  contlnuous-llow  mode. 

Self-contained  breathing  iq>parat\u  with  a  full  face- 
piece  operated  In  the  pressure-demand  or  other 
positive  pressure  mode. 

A  combination  req>lrator  arlth  a  full  facepiece  which 
Includes  a  type  C  suppllsd-alr  respirator  operated 
In  the  pressure  demand  or  other  pcelttre  pressure  or 

—  continuous-Sow  mode  and  an  auxiliary  self-contained 
breathing  appsmtus  operated  In  the  presstire-demand 
or  other  posttlvs  pressure  mode. 

Self-contained  breathing  i4;>paratus  with  a  full  face- 
piece  operated  In  the  pressure-demand  or  other 
positive  prsBsure  mode. 

Any  gas  mask  providli^  protection  against  organic 
vapors. 

Any  escape  self-contained  breathing  apparatus. 


have  an  accuracy,  to  a  confidence  level  of 
95  percttit,  or  not  less  than  that  given 
in  Table  1. 

Tabu  1 

Required 

Concentration  accuracy  {percent) 


Above  permissible  exposure _ ±25 

At  or  below  the  permissible  exposure 

aiMl  above  the  action  level _ ±36 

At  or  below  the  action  level _ _  ±50 


(d)  CotnpUance.  (1)  No  employee  shall 
be  exposed  to  mesityl  oxide  above  the 
permissible  exposure  as  defined  in  para¬ 
graph  (a)  (1)  of  this  section. 


(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of  Idines) 
or  by  the  National  Institute  for  Occu¬ 
pational  Safety  and  Health  under  the 
pxovisiotis  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  §  1910.134(b) ,  (<f),  (e),  and 
(f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarise  himsdf  with  the  infor¬ 
mation  contained  in  the  Substance 


Technical  Guidelines  (Appendix  B  of 
this  section)  for  mesityl  oxite. 

(2)  For  the  purpose  of  compliance 
with  S  1910.309.  locations  classified  as 
hasardous  locations  due  to  the  presence 
of  mesityl  cxzide  shall  be  Class  I,  Group 
D. 

(3)  For  the  purpose  of  compliance 
with  S  1910.157.  mesityl  oxide  is  classi¬ 
fied  as  a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance 
with  S  1910.178,  lod^ions  classified  as 
hazardous  locations  due  to  the  presence 
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of  mesityl  oxide  shall  be  Class  I.  Group 
D. 

(5)  For  the  piu'pose  of  compliance 
with  §  1910.106,  liquid  mesityl  oxide  is 
classified  as  a  Class  IC  flammable  liquid. 

(6)  Spray  flnishing  operations  shall 
be  performed  in  accordance  with 

1910.107  and  1910.94(c) . 

(7)  Dip  tank  operations  shall  be  per¬ 
formed  in  accordance  §§  1910.108  and 
1910.94(d). 

(8)  Sources  of  ignition  such  as  smok¬ 
ing  or  open  flames  are  prohibited  where 
mesityl  oxide  presents  a  Are  or  explosion 
hazard. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ens(u*e  that 
employees  use  impervious*  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated 
or  prolonged  skin  contact  with  liquid 
mesityl  oxide.  Face  shields  shall  comply 
with  §  1910.133(a)  (2) ,  (a)  (4) ,  (a)  (5) , 
and  (a)  (6). 

(2)  Emi^oyers  shall  ens\u*e  that  non- 
impervlous  clothing  vdiich  becomes 
contaminated  with  mesityl  oxide  be  re¬ 
moved  promptly  and  not  rewom  until  the- 
mesityl  oxide  is  removed  from  the  cloth, 
ing. 

(3)  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  mesityl  oxide  is  placed  in 
closed  containers  for  storage  until  it  can 
be  discarded  or  until  the  employer  pro¬ 
vides  for  the  removal  of  mesityl  oxide 
from  the  clothing.  If  the  clothing  is  to 
be  laundered  or  otherwise  cleaned  to  re¬ 
move  the  mesityl  oxide,  the  employer 
shall  inform  the  person  performing  the 
operation  of  the  hazardous  properties  of 
mesityl  oxide. 

(4)  Employers  shall  ensure  that  cloth¬ 
ing  which  becomes  wet  with  liquid  mesi¬ 
tyl  oxide  be  removed  immediately  and 
not  reworn  imtil  the  mesityl  oxide  is  re¬ 
moved  from  the  clothing. 

(5)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  §1910.133  (a)  (2) -(a)  (6) 
where  liquid  mesityl  oxide  may  contact 
the  eyes. 

(g)  Spills  and  disposal.  (1)  In  the 
event  that  liquid  mesityl  oxide  is  spilled 
the  employer  shall  Immediately  elimi¬ 
nate  potential  sources  of  ignition,  pro¬ 
vide  available  ventilation,  and  then  clean 
up  the  spill. 

(2)  Liquid  mesityl  oxide  shall  not  be 
allowed  to  enter  a  confined  space,  such 
as  a  sewer,  because  of  the  possibility  of 
an  explosion. 

(h)  Sanitation.  Employers  shall  en¬ 
sure  that  employees  whose  skin  becomes 
contaminated  with  mesityl  oxide 
promptly  wash  or  shower  with  soap  cm: 
mild  detergent  to  remove  any  mesityl 
oxide  from  the  skin. 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  mesityl  oxide  is  present  shall  keep 
a  copy  of  this  regulation  with  Appen¬ 
dixes  A,  B,  and  C  at  the  workplace.  This 
material  shall  be  made  readily  available 
to  affected  employees. 

(2)  Bach  emplc^er  who  has  employ¬ 
ees  exposed  to  mesityl  oxide  above  the 


action  level  or  employees  who  have  skin 
contact  with  liquid  mesityl  oxide  or  em¬ 
ployees  who  work  where  mesityl  oxide 
presents  a  Are  or  explosion  hazard  shall 
annually: 

(i)  Inform  affected  employees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  Mesityl  Oxide 
(App«idix  A  of  this  section); 

(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposiure  to 
mesityl  oxide; 

(iii)  Instruct  affected  employees  to 
advise  the  employer  of  the  development 
of  signs  or  symptoms  of  exposure  to 
mesityl  oxide  which  are  UstM  in  Ap¬ 
pendix  A  of  thi^i  section; 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develc^  any 
of  the  medical  conditions  listed  in  para¬ 
graph  (j)  (2)  of  this  section;  and 

(V)  Provide  training  to  ensure  that 
affected  employees  understand  the  pre¬ 
cautions  of  safe  use,  emergency  proce¬ 
dures,  and  the  correct  use  of  protective 
equipment  relative  to  mesityl  oxide. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  medi¬ 
cal  procedures  shall  be  performed  by  or 
imder  the  supervision  of  a  physician  at 
no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  mesil^l  oxide  or  air¬ 
borne  concentrations  of  mesityl  oxide  at 
or  above  the  action  lev^,  without  re¬ 
gard  to  the  use  of  respirators,  informa¬ 
tion  as  to  whether  such  employee  has  a 
history  of  any  of  the  following  medical 
conditions: 

(i)  Kidney  disease; 

(ii)  Liver  disease; 

(iii)  (Chronic  respiratory  disease; 

(iv)  Skin  disease; 

(v)  Eye  disease; 

(vi)  Central  nervous  system  disorders. 

(3)  The  employer  shalkprovide  a  med¬ 
ical  examination  for  the  employee  if : 

(i)  The  employee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (j)  (2)  of  this  section;  or 

(ii)  The  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 
(j)  (2)  of  this  section  or  any  of  the  signs 
or  symptoms  of  exposure  to  mesityl  ox¬ 
ide  which  are  listed  in  Appendix  A  which 
the  employee  suspects  are  caused  by  ex¬ 
posure  to  mesityl  oxide. 

(4)  nie  employer  shall  provide  to  the 
examining  physician  the  following  infor¬ 
mation: 

(1)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B,  and  C  for  mesityl  oxide; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex- 
po6m%  to  mesityl  oxide; 

(ill)  A  description  of  any  personal 
protective  equipment  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measxuements 
which  may  indicate  the  affected  employ¬ 
ee’s  exposure; 

(V)  The  affected  employee’s  antici¬ 
pated  exposure  level;  and 

(vi)  Upon  request  of  the  ihysiclan, 
any  available  information  from  previous 


medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is 
required  by  paragrairfi  (j)(3)  of  this 
section,  following  such  examination  the 
employer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (j)  (6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opinion 
shall  be  a  signed  statement  by  the  ex¬ 
amining  physician  speciflcally  stating: 

(A)  Whether  the  emi^yee  has  any 
detected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impidrment  of  the  employee’s 
health  from  exposme  to  mesityl  oxide  or 
would  directly  or  indirectly  aggravate 
any  detected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  mesityl 
oxide.  Including  limitations  upon  the  use 
of  personal  protective  equipment  and 
respirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  ph3n5ician  of  any  detected 
medical  conditions  which  requi^  further 
medical  examination  or  treatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  flndlngs 
or  diagnoses  unrelated  to  exposure  to 
mesityl  oxide. 

(iii)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  mesityl  o^de  or  airborne  concen¬ 
trations  of  mesityl  oxide  in  such  a  way  as 
would  put  the  onployee  at  increased  risk 
of  material  impairment  of  his  healtli 
from  such  exposure.  This  determination 
may  be  based  on  the  physician’s  written 
opinion. 

(8)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to 
mesityl  oxide. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shall  inform  the  employee  of  the 
possible  hesdth  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedme  which 
would  be  performed  pursuant  to  this  sec¬ 
tion  need  be  performed  if  records  of  a 
previous  such  procedure  performed 
within  the  past  six  months  are  accept¬ 
able  to  the  examining  physician. 

(k)  Recordkeeping. — (1)  Exposure  de¬ 
termination.  (i)  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)  (1)  of  this  section. 

(11)  The  record  shall  include  the  writ¬ 
ten  determination  required  in  paragit^h 
(b)  (2)  of  this  section. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements,  (i)  The 
onployer  shall  keep  an  accurate  record 
of  all  measmements  taken  to  determine 
employee  exposure  to  mesityl  oxide. 

(ii)  This  record  sha^  include: 

(A)  The  date  of  measurenent; 
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(B)  Operations  involving  exposiure  to 
mesityl  oxide  which  are  being  monitored ; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  seciulty  number  and 
exposure  of  the  employee  monitored. 

(iii)  This  record  shall  be  maintained 
imtil  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the  meas¬ 
urements  demonstrating  the  effective¬ 
ness  of  such  ventilation  required  by 
paragraph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include : 

(A)  Date  of  measiu’emeht; 

(B)  Type  of  measurement  taken;  and 

(C)  Result  of  measurement. 

(iii)  These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  llie  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 

(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  number 
of  employee  trained;  and 

(C)  Conbmt  or  scope  of  training 
provided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (j)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (J)(2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  mesitsd  oxide; 

(C)  A  copy  of  information  provided  to 
the  physician  pursuant  to  paragraph  (j) 
(4)  (U) ,  (hi) ,  (iv) ,  (V) ,  and  (vi)  of  thi$ 
section; 

(D)  Physician’s  vnritten  opinion;  and 

(E)  A  signed  statement  of  any  r^usal 
to  be  examined. 

(iU)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  of  Labor  for  Ox:upational 
Safety  and  Health  and  the  Director  of 
the  National  Institute  for  Occupational 
Safety  and  Health. 

(h)  Employee  exposure  determina¬ 
tion  and  exposure  measurement  records 
required  to  be  maintained  by  this  section 
shall  be  made  available  to  onployees  and 
former  employees  and  their  designated 
representatives. 

(ill)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  written 


request  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  onployer  shall  give  af¬ 
fected  onployees  or  their  representatives 
an  opportunity  to  observe  any  measure¬ 
ment  of  employee  exposure  to  mesityl 
oxide  which  is  conduct^  pursuant  to  this 
section. 

(2)  When  observation  of  measurement 
of  employee  exposure  to  mesityl  oxide 
requires  entry  into  an  area  where  the 
use  of  personal  protective  devices,  in¬ 
cluding  respirators,  is  required,  the  ob¬ 
server  shall  be  provided  with  and  re¬ 
quired  to  use  such  equipment  and  comply 
with  all  other  applicable  safety  proce-' 
dures. 

(3)  Without  interfering  with  the 
measurement,  observers  shall  be  entitled 
to: 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  mesityl 
oxide  that  are  being  performed  at  the 
place  of  exposure;  and 

(ill)  Record  the  results  obtained. 

Not*. — The  Information  contained  In  Ap¬ 
pendix  A  to  S  1910.1040  is  advisory  in  nature 
and  is  not  Intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  A — Sttbstxmcx  Safcty  X>ata  Sheet 
FOR  Mesityl  Qxide 

I.  STTBSTANCE  IDENTIFICATION 

A.  Substance:  Mesityl  oxide. 

B.  Permissible  Exposure :  25  parts  of  mesi¬ 
tyl  oxide  per  miUion  parts  of  Mr  (ppm)  (100 
milligrams  of  mesityl  oxide  pw  cubic  meter 
of  air  (mg/cu  m) ) ,  averaged  over  an  elgbt- 
bour  work  shift  (time  weighted  average). 

C.  Appearance  and  Odor:  An  oily  cMorless 
or  clear  pale  3rellow  liquid  with  a  strong  pep¬ 
permint-like  odor. 

II.  HEALTH  HAZARD  DATA 

A.  Ways  in  Which  the  Chemical  Affects 
Tour  Body:  Mesityl  oxide  can  affect  your 
body  if  it  is  Inhaled,  swallowed,  or  if  it  comes 
in  contact  with  your  skin  or  ejes. 

B.  Effects  of  Exposure: 

1.  miort-term  Exposure:  Mesityl  oxide  may 
cause  irritation  of  the  eyes,  nose,  and  tturoat. 
Dizziness  and  headaches  may.  also  occur.  The 
exposed  person  may  have  an  unpleasant  taste 
in  the  mouth  after  exposure.  At  high  con¬ 
centrations  the  vapor  may  cause  uncon¬ 
sciousness  in  a  short  time.  High  concentra¬ 
tions  may  also  cause  damage  to  the  liver, 
kidneys,  and  lungs. 

2.  Long-Term  Exposure:  Prolonged  or 
repeated  exposure  of  the  skin  to  liquid  mesi¬ 
tyl  oxide  may  cause  irritation  and  inflam¬ 
mation  of  the  skin. 

3.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  if  you  develop 
any  signs  or  symptoms  and  suq>ect  that 
they  are  caused  by  mesityl  oxide  exposure. 

m.  EMXBGENCT  FIRST  AID  PROCEDURE 

A.  Eye  Exposure:  If  mesityl  oxide  gets  into 
your  eyes,  wash  your  eyes  immediately  with 
large  amounts  of  water,  lifting  the  lower  and 
upper  lids  occasionally.  If  irritation  per¬ 
sists.  get  medical  attention.  Contact  lenses 
should  not  be  worn  when  working  with  thin 
chemical. 

B.  Skin  Exposure:  If  mesityl  oxide  gets  on 
your  skin  promptly  wash  the  contaminated 
skin  using  soap  or  mild  detergent.  If  mesi¬ 


tyl  oxide  soaks  through  your  clothing,  re¬ 
move  the  clothing  ImmedlatMy  and  wash  the 
skin  using  80iq>  or  a  mild  detergent,  If  ir¬ 
ritation  persists,  get  medical  attention. 

G.  Breathing:  U  you  or  any  other  person 
breathes  in  large  amounts  of  mesityl  oxide 
move  the  exposed  i>erson  to  fresh  air  at 
once.  If  breathing  has  stopped,  perform  ar- 
tiflcial  req;>iratlon.  Keep  the  affected  person 
warm  and  at  rest.  Get  medical  attention 
immediately. 

D.  Swallowing:  When  mesityl  oxide  has 
been  swallowed  get  medical  attention  imme¬ 
diately.  If  medical  attention  is  not  imme¬ 
diately  available,  get  the  affected  person  to 
vomit  by  having  him  touch  the  back  of  the 
throat  with  his  linger  or  by  giving  him  large 
amounts  (one  pint  or  more)  of  warm  salt 
water  (two  tablespoons  of  salt  per  pint  of 
water).  Never  try  to  make  an  unconscious 
person  vomit. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  into  effect  the  established  emergency  res¬ 
cue  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  Respirators  and  Protectits  Clothing 

A.  Respirators:  Respirators  are  not  the 
best  way  to  control  exposure  to  mesityl  ox¬ 
ide.  You  can  only  be  required  to  wear  them 
for  routine  use  if  your  employer  is  in  the 
process  of  installing  controls  or  control 
measures  prove  inadequate.  You  may  be  re¬ 
quired  to  wear  respirators  for  non-routine 
activities  or  in  emergencies.  If  respirators  are 
worn,  they  must  have  a  Mining  Enforcement 
and  Safety  Administration  (MESA)  or  Na¬ 
tional  Institute  for  Occupational  Safety  and 
Health  (NIOSH)  approval  label.  (Older  res- 
piratcHTS  may  have  a  Bureau  of  Mines  ap- 
IHOval  label.)  For  effective  protection,  res¬ 
pirators  must  fit  your  face  and  head  snugly. 
Respirators  should  not  be  loosened  or  re¬ 
moved  in  work  situations  where  their  use  is 
required.  If  you '  can  smell  mesityl  oxide 
while  wearing  a  respirator,  the  respirator  is 
not  working  correctly;  go  immediately  to 
fresh  air.  If  you  experience  difficulty  breath¬ 
ing  while  wearing  a  re^lrator,  tell  your 
employer. 

B.  Protective  Cflotblng:  You  must  wear 

impervious  clothing,  gloves,  face  shield,  and 
other  protective  clothing  to  pre¬ 

vent  repeated  or  prolonged  skin  contact  with 
liquid  mesityl  oxide. 

C.  Eye  Protection:  You  must  wear  splash- 
proof  safety  goggles  where  eye  contact  with 
liquid  mesityl  oxide  may  occur. 

V.  precautions  for  safe  use,  handling,  and 
storage 

Mesityl  oxide  is  a  flammable  liquid  and  its 
viqxkTS  can.  easily  fOrm  explosive  mixtures  in 
air.  It  must  be  stored  in  tightly  closed  con¬ 
tainers,  in  a  cool,  well-ventilated  area  away 
from  i^itlon  sources  and  strong  oxidizing 
agents.  Sources  of  ignition  such  as  sm<Alng 
and  open  flames  are  prohibited  wherever 
mesityl  oxide  is  handled, 'used,  or  stored  in  a 
manner  that  could  create  a  fire  or  explosion 
hazard.  You  must  use  nraosparklng  tools 
when  opening  or  closing  metal  containers  of 
mesityl  oxide,  and  containers  must  be 
bonded  and  grounded  when  pouring  or  trans¬ 
ferring  liquid  mesityl  oxide.  If  your  skin 
becomes  contaminated  with  mesityl  oxide 
you  must  promptly  wash  or  shower  with 
soap  or  mild  detergent.  If  your  clothing  be- 
eomes  wet  with  liquid  mesityl  oxide,  you 
must  immediately  remove  the  clothing  and 
not  wear  it  again  until  the  mesityl  oxide  has 
been  removed.  Fire  extinguishers,  where  pro¬ 
vided,  must  be  readily  available  and  you 
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should  knaw  where  they  are  and  how  to 
operate  tliem.  Ask  your  suparrisor  where 
mesityl  oxide  is  used  in  your  work  area  and 
for  any  additional  safety  and  health  rules. 

VI.  EMPLOYEE  MEDICAL  AND  EXPOSURE  RECORDS 

Your  employer  is  required  to  retain  records 
of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  record  and 
medical  records  for  the  length  of  the  employ¬ 
ment.  You  may  wish  to  request  that  copies 
of  these  records  be  made  available  to  your 
personal  physician. 

Note. — ^The  information  contained  in  Ap¬ 
pendix  B  to  §  1910.1040  is  advisory  in  nature 
and  is  not  intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  B — Substance  Technical  Guide¬ 
lines  FOR  Mestttl  Oxide 

I.  physical  and  chemical  data 

A.  Substance  Identification. 

1.  Synonyms:  4-methyl-3-penten-2-one; 
Isobutenyl  methyl  ketone;  methyl  isobutenyl 
ketone;  and  isopropylidene  acetone. 

2.  Formula:  CH3COCH=C  (CH3)2. 

3.  Molecular  weight:  98.15. 

B.  Physical  Data. 

1.  Bolling  point  (760  mm  Hg) :  130  C  (266 

P). 

2.  Specific  gravity  (water =1) :  0.856. 

3.  Vapor  density  (air  =  l) :  3.4. 

4.  Melting  point:  —46  C  (—50.8  P) . 

5.  Vapor  pressure  at  20  C  (68  F) :  8  mm  Hg. 

6.  Solubility  in  water,  %  by  weight  at  20  C 
(68  P) :  3. 

7.  Evaporation  rate  (butyl  acetate=l) : 
0.85. 

8.  Appearance  and  odor:  An  oily  colorless 
or  clear  pale  yellow  liquid  with  a  strong 
poppermlnt-llko  odor. 

n.  fire,  explosion,  and  reacttvity  hazard 

DATA 

A.  Fire. 

1.  Flash  point:  30.6  C  (87  F)  (closed  cup). 

2.  Autoignition  temperature:  344  C  (652 

F). 

3.  Flammable  limits  in  air,  %  by  volume: 
Lower:  1.3  at  37.8  C  (100  F);  Upper:  8.8  at 
65.6  C  (150  P). 

4.  Extinguishing  media:  Alcohol  foam, 
dry  chemical,  or  carbon  dioxide. 

6.  Special  fire-fighting  procedures:  Do  not 
use  solid  stream  of  water  since  the  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  cool  containers  exposed  to  a  fire. 

6.  Unusual  fire  and  explosion  hazards: 
Mesityl  oxide  is  a  flammable  liquid.  Its  vapors 
can  easily  form  explosive  mixtures  in  air. 
All  ignition  sources  must  be  controlled  > 
when  mesityl  oxide  is  used,  handled,  and 
stored  in  a  manner  that  could  create  a  fire 
or  explosion  hazard.  Mesityl  oxide  vapors  are 
heavier  than  air;  thus  the  vapors  may  travel 
along  the  ground  and  be  ignited  by  open 
flames  or  sparks  at  locations  remote  from 
the  site  at  which  the  mesityl  oxide  is  handled. 

7.  For  the  purpose  of  conforming  to  the 
requirements  of  29  CFR  1910.106,  mesityl 
oxide  is  classified  as  a  Class  IC  flammable 
liquid.  For  example,  3200  ppm,  25  percent  of 
the  lower  flammable  limit,  is  one  situation 
in  which  mesityl  oxide  is  considered  to  be  a 
fire  and  explosion  hazard. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910fl09,  the  classification  of  hazardous 
locations  as  described  in  Article  500  of  the 
National  Electrical  Code  for  mesityl  oxide 
shall  be  Class  I,  Group  D. 

B.  Reactivity. 

1.  Conditions  contributing  to  instability: 
Heat. 

2.  Incompatibilities!  Contact  with  oxidiz¬ 
ing  agents  may  cause  fire  and  explosion. 

3.  Hazardous  Decomposition  Products: 
Toxic  gases  and  vapors  (such  as  carbon 


monoxide)  may  be  released  in  a  fire  involv¬ 
ing  mesityl  oxide. 

4.  Special  Precautions:  Mesityl  oxide  will 
attack  and  dissolve  some  forms  of  plastics, 
resins,  and  rubbers. 

m.  SPILL,  LEAK,  AND  DISPOSAL  PROCEDURES 

A.  If  mesityl  oxide  is  spilled  or  leaked,  the 
following  steps  should  be  taken: 

1.  Remove  all  ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  in  a  safe  place  (such  as  a 
fume  hood)  and  burn  the  paper.  Large  quan¬ 
tities  can  be  collected  and  atomized  in  a 
suitable  combustion  chamber  or  absorbed 
on  vermlculite,  dry  sand,  earth,  or  similar 
material  and  disposed  of  in  a  sanitcury  land¬ 
fill.  Mesityl  oxide  may  not  be  allowed  to 
enter  a  confined  space,  such  as  a  sewer,  be¬ 
cause  of  the  possibility  of  an  explosion. 

B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of 
spills  or  leaks  until  cleanup  has  been  com¬ 
pleted. 

C.  Waste  Disposal  Methods: 

Mesityl  oxide  may  be  disposed  ot: 

1.  By  absorbing  it  in  vermlculite,  dry  sand, 
earth,  or  similar  material  and  disposing  in  a 
sanitary  landfill. 

2.  By  atomizing  in  a  suitable  combustion 
chamber. 

IV.  MONITORING  AND  MEASUREMENT 
PROCEDURES 

A.  Exposure  Above  the  Action  Level: 
Measurements  taken  for  the  purpose  of  de¬ 
termining  employee  exposure  under  this  sec¬ 
tion  are  best  taken  in  a  fashion  such  that 
the  average  8-hour  exposure  may  be  deter¬ 
mined  from  a  single  8-hour  sample  or  two 
4-hour  samples.  Several  short  time  interval 
samples  (up  to  30  minutes)  may  also  be 
used  to  determine  the  average  exposure  level. 
Air  samples  should  be  taken  in  the  employee’s 
breathing  zone  (air  that  would  most  nearly 
represent  that  Inhaled  by  the  employee). 
Sampling  and  analyses  may  be  performed  by 
instruments  such  as  detector  tubes  certified 
by  NIOSH  under  42  CFR  Part  84,  portable 
direct-reading  instruments,  dosimeters,  or 
gas  and  vapor  adsorption  tubes  with  subse¬ 
quent  chemical  analyses.  The  method  of 
measurement  must  determine  the  concen¬ 
tration  of  mesityl  oxide  to  plus  or  minus 
35%. 

B.  Exposure  Above  the  Permissible  Exposure: 
The  monitoring  under  this  section  should  be 
essentially  the  same  as  described  in  para¬ 
graph  (IV)  (A).  The  method  of  measurement 
must  determine  the  concentration  of  mesityl 
oxide  to  plus  or  minus  25  % . 

C.  Methods:  Methods  meeting  these  ac¬ 
curacy  requirements  are  available  from 
NIOSH. 

D.  Evaluation  of  Results:  Since  many  of 
the  duties  relating  to  employee  protection 
are  dependent  on  the  results  of  monitoring 
and  measuring  procedures,  employers  may 
wish  that  the  evaluation  of  employee  ex¬ 
posures  be  performed  by  a  competent  in¬ 
dustrial  hygienist  or  other  technically  quali¬ 
fied  person. 

V.  MISCELLANEOUS  PRECAUTIONS 

A.  High  expoBiues  to  mesityl  oxide  can  oc¬ 
cur  when  transferring;  the  liquid  from  one 
container  to  another. 

B.  Non-sparking  tools  must  be  used  to  open 
and  dose  metal  mesityl  oxide  containers 
which  must  then  be  effectively  grounded  and 
bonded  prior  to  pouring. 

C.  Store  mesityl  oxide  In  tightly  closed 
containers  in  a  cool  well- ventilated  area  away 
from  ignition  sources  and  oxldlng  agents. 

D.  Enq>loyer8  must  advise  employees  of  all 
areas  and  operations  where  exposure  to  mesi¬ 
tyl  oxide  could  occur. 


VL  COMMON  OPERATIONS 

Mesityl  oxkto  Is  used  as  a  solvent  for; 
lacquers:  cellulose  materials;  vinyl  chloride; 
high  molecular  weight  copolymer  resins: 
stains;  and  roll-coating  Inks.  It  Is  also  used 
in  the  leather  Industries  and  as  an  organic 
Intermediate  Jpr  methyl  isobutyl  carbinal.  It 
also  has  foimd  utility  in  ore  flotation. 

Note. — ^Tbe  information  contained  in  Ap¬ 
pendix  C  to  i  1910.1040  is  advisory  in  nature 
and  is  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  C 

MEDICAL  SURVEILLANCE  GmDELINES  FOR  MESITYL 
OXIDE 

I.  ROUTE  OF  ENTRY 

Inhalation;  skin  absorption. 

n.  TOXICOLOGY 

There  is  some  local  Irritation  of  tissues  by 
solvent  effect  of  mesitjfi  oxide  on  lipids.  Cen¬ 
tral  nervous  system  d^ression  may  occur  on 
exposure  to  high  concentrations,  producing 
narcosis.  Liquid  mesityl  oxide  may  cause 
marked  Irritation  and  corneal  injury  when 
'  in  contact  with  the  eye.  Effects  may  be  more 
pronounced  in  unacclimated  individuals. 
Mesityl  oxide  may  be  oxidized  to  acetone,  ke¬ 
tones,  or  keto-acids  which  are  excreted  by 
the  kidney  or  the  lung.  Chronic  effects  on  the 
central  nervous  system  have  been  reported  in 
animals,  as  well  as  kidney  damage  at  high 
exposures. 

m.  SIGNS  AND  SYMPTOMS 

Irritation  of  eyes  and  mucous  membranes 
of  upper  respiratory  tract;  narcosis  leading 
to  coma  at  sustsdned  high  levels.  Central  ner¬ 
vous  effects  (spasticity)  devtiop  in  animals 
after  repeated  exposure,  but  no  reported  case 
in  humans. 

IV.  SPECIAL  TESTS 
None  in  common  usage. 

V.  TREATMENT 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  if  indicated,  and  wash 
eyes  and  contaminated  skm.  Recovery  is  us¬ 
ually  rapid  and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE 

CONSmERATTONS 

A.  General. 

Most  reported  effects  of  mesityl  oxide  are 
caused  by  its  irritant  properties.  Chronic  sys¬ 
temic  effects  have  been  reported  in  antmaia 
and  should  be  considered  in  surveillance  of 
WOTkers.  The  possibility  of  significant  skin 
absorption  should  also  be  considered.  It  is 
important  that  the  physician  become  famil¬ 
iar  with  operating  conditions  in  which  ex¬ 
posure  to  mesityl  oxide  occurs.  Those  with 
skin  disease  may  not  tolerate  the  wearing  of 
protective  clothing  and  those  with  chronic 
respiratory  disease  may  not  tolerate  the 
wearing  of  negative  pressure  respirators. 

B.  Preplacement. 

Routine  medical  histories  and  physical  ex¬ 
aminations  are  not  required.  However,  the 
employer  must  screen  employees  for  history 
of  certain  medical  conditions  (listed  below) 
which  might  place  the  employee  at  increased 
risk  from  mesityl  oxide  exposure.  Only  those 
giving  a  positive  history  these  conditions 
must  be  retired  fin:  further  medical  ex¬ 
aminations. 

1.  Renal  disease:  Although  mesityl  oxide  is 
not  known  as  a  kidney  toxin  in  humans,  kid¬ 
ney  damage  has  been  reported  in  experi¬ 
mental  animals.  The  InqxNtance  of  the  organ 
in  the  elimination  of  toxic  substances  and 
metabifiites  Justifies  special  consideration  in 
those  with  possible  impairment  of  renal  func¬ 
tion. 
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2.  Chronic  respiratory  disease:  In  perscms 
with  Impaired  pulmonary  function,  espe- 
elally  those  with  obstructive  airway  diseases, 
the  breathing  of  mesityl  oxide  might  cause 
exacerbation  of  symptoms  due  to  Irritant 
properties  or  psychic  reflex  bronchospasm. 

3.  Liver  disease:  Although  mesityl  oxide 
is  not  known  as  a  liver  toxin  In  humans, 
the  Importance  of  this  organ  In  the  blotrans- 
formatlon  and  detoxiflcatlon  of  foreign  sub¬ 
stances  should  be  considered  before  exposing 
persons  with  impaired  liver  function. 

4.  Skin  disease:  Mesityl  oxide  is  a  defatting 
agent  and  can  cause  dermatitis  on  prolonged 
exposure.  Persons  with  pre-existing  skin  dis¬ 
orders  may  be  more  susceptible  to  the  effects 
of  mesityl  oxide. 

5.  Bye  disease:  Mesityl  oxide  Is  repented  to 
be  an  eye  Irritant.  Those  with  chronic  eye  dis¬ 
ease  may  be  at  Increased  risk  from  mesityl 
oxide  exposure. 

6.  Central  nervous  system  disorders:  Ex¬ 
posure  to  high  concentrations  of  mesityl 
oxide  vapor  may  cause  damage  to  the  central 
nervous  system,  to  which  Individuals  with 
pre-existing  oondltUms  may  be  more  suscep¬ 
tible.  . 

C.  Periodic  Examinations. 

Routine  periodic  examinations  are  not  re¬ 
quired.  However,  If  ^e  employer  bec<nne8 
aware  oi  an  employee  with  ^e  above  listed 
ocnutltlons,  he  must  refer  such  employee  for 
further  m^cal  examination. 

vn.  axFXKXNcss 

1.  Orant,  W.  Morton:  Toxicology  of  the  Eye 
(2nd  Edition),  Charles  C.  Thinnas,  Illinois, 
1974,  page  887. 

2.  Browning,  Ethel:  Toxicity  and  Metabo¬ 
lism  of  Industrial  Solvents,  Elsevier  Publish¬ 
ing  Company,  New  Tmrk,  1066,  pp.  440-442. 

3.  Pat^,  Prank  A.:  Industrial  Hygiene  and 
Toxicology,  Volume  n  Toxicology  (3nd  Ed. 
Revised) ,  Intersclenoe  Publishers,  New  York, 
1962,  pp.  1756-1758. 

§  1910.1041  5-Methyl-3-heptanone. 

(a)  Definitions.  (1)  “Permissible  expo¬ 
sure”  means  exposure  of  employees  to 
airborne  concentratlcms  of  S-methyl-3- 
heptanone,  not  In  excess  of  25  parts  per 
million  (ppm)  (ISOjuUligrams  per  cubic 
meter  (mg/cu  m)),  averaged  over  an 
eight-hour  work  drift  (time  weighted 
average)  as  stated  In  S  IdlO.lOOO,  Table 
Z-1. 

(2)  “Actl<m  level”  means  one  half  of 
the  permissible  exposure  for  5-methyl-3- 
h^tanone. 

(b)  Exposure  determination  and  meas¬ 
urement.  (1)  Each  employer  who  has  a 
place  of  employment  In  which  5-methyl- 
3-h^tanone  Is  released  Into  the  woA- 
place  air  shall  determine  if  any  employee 
may  be  exposed  to  airborne  concentra¬ 
tions  of  5-methyl-3-h^tanone  at  or 
above  the  action  level.  The  determination 
shall  be  made  each  time  there  is  a  diange 
In  production,  process,  or  control  meas¬ 
ures  which  could  result  In  an  Increase  In 
airborne  concentrations  of  5-m^thyl-S- 
heptanone. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  information: 

(1)  Any  Infcmnatlon,  observations,  or 
calculations  which  may  Indicate  em¬ 
ployee  exposure  to  5-methyl-3-h^ta- 
none; 


(II)  Any  measurements  of  5-methyl-3- 
heptanone  taken; 

(III)  Any  emplcqree  complsdnts  of 
symptoms  which  may  be  attributable  to 
exposure  to  5-methyl-3-heptanone;  and 

(Iv)  Date  of  determination,  vroA  being 
performed  at  the  time,  location  within 
the  work  site,  name,  and  social  security 
number  of  ea^  mnployee  considered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  5- 
methyl-3-heptanone  at  or  above  the  ac¬ 
tion  level,  the  exposure  of  the  employee 
in  each  work  operation  who  Is  believed  to 
have  the  greatest  exposure  shall  be  meas¬ 
ured.  The  exposure  measurement  shall  be 
representative  of  the  maximum  eight- 
hour  work  shift  (time  weighted  average) 
exposure  of  the  employee. 

(4)  If  the  exposure  measurement  taken 
pursuant  to  paragraph  (b)(3)  of  this 
section  reveals  employee  exposure  to  5- 
methyl-3-heptanone  at  or  above  the  ac¬ 
tion  level,  the  employer  shall : 

(1)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level;  and 
(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 

(5)  If  ma  employee  exposiure  measure¬ 
ment  reveals  that  an  employee  Is  exposed 
to  5<^ethyl-3-heptanone  at  or  above  the 
action  level,  but  not  above  the  permis¬ 
sible  exposure,  the  exposure  of  that  em¬ 
ployee  shall  be  measured  at  least  every 
two  months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  ex¬ 
posed  to  5-methyl-3-heptanone  above  the 
permissible  exposure,  the  employer  shall : 

(I)  Measure  monthly  the  exposure  of 
the  employee  so  exposed; 

(II)  Institute  control  measures  as  re¬ 
quired  by  paragrai^  (d)  of  this  section; 
and 

(ill)  Individually  notify.  In  writing, 
within  five  days,  every  employee  who  Is 
found  to  be  exposed  to  5-methyl-3-hep- 
tanone  above  the  permissible  exposure. 
The  emidoyee  shall  also  be  notified’of  the 
corrective  action  being  taken  to  reduce 
the  exposure  to  at  or  below  the  permis¬ 
sible  exposure. 

(7)  If  two  consecutive  employee  ex¬ 
posure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  la 
exposed  to  5-methyl-3-heptanone  below 
the  action  level,  the  employer  may  ter¬ 
minate  measurement  for  the  employee. 

(8)  For  purposes  of  this  paragraph  em¬ 
ployee  exposmre  Is  that  which  would  oc¬ 
cur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  meast^ement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  the  em- 
idoyee’s  actual  exposure  averaged  over  an 
eight-hour  work  shift  (see  Appendix  B 
(IV)  of  this  section) . 

(2)  The  method  of  measurement  Shan 
have  an  accuracy,  to  a  (xmfidence  levd 
of  95  percent,  of  not  less  than  that  gtven 
in  Table  1. 


Tabu  1 

Required 

accuracy 

Concentration  {percent) 

Above  permissible  exposure -  ±26 

At  or  bMow  the  permlaslble  exposure 

•zul  Above  the  action  level _ _  ±  35 

At  (Mr  below  the  action  level _  ±50 


(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  S-methyl-3-heptanone 
above  the  permissible  exposure  as  defined 
In  paragraph  (a)  (1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  5-methyl-3-heptanone 
shall  be  controlled  to  at  <»*  below  the 
permissible  exposure  by  engineering  and 
work  practice  controls : 

(I)  Engineering  and  work  practice  con¬ 
trols  Shan  be  Instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissible 
exposure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

(II)  Wherever  engineering  and  work 
practice  controls  are  not  sufficient  to  re¬ 
duce  exposm^s  to  at  or  below  the  per¬ 
missible  exposure,  they  shall  nonetheless 
be  used  to  reduce  exposure  to  the  lowest 
level  feasible  and  shall  be  supplemented 
by  respirators  in  accordance  with  para¬ 
graph  (d)  (4)  of  this  section. 

(3)  Englneerii^  controls.  (1)  When 
mechanical  ventilation  Is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  ssrstem  effectiveness,  for  example, 
air  velocity,  static  pressure,  or  air  volmne, 
shall  be  made  at  least  every  three 
months.  Measuremrats  of  system  effec¬ 
tiveness  shall  also  be  made  within  five 
days  of  any  change  in  production,  proc¬ 
ess,  or  control  which  mifl^t  result  In  an 
Increase  in  airborne  concentrations  of  5- 
methyl-3-heptanone. 

(11)  Where  a  fan  Is  located  In  ductwork 
and  where  5-methyl-3-heptanone  Is  pres¬ 
ent  In  the  ductwork  In  concentrations 
greater  than  3500  ppm  the  fan  rotating 
element  shall  be  of  nonsparking  material 
or  the  casing  shall  consist  of ,  or  be  lined 
with  nonsparking  material.  There  shall 
be  sufficient  clearance  betwem  the  fan 
rotating  element  and  the  fan  casing  so 
as  to  prevent  contact. 

(4)  (Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the  use 
of  respirators  except: 

(I)  During  the  time  period  necessary 
to  install  or  Implement  engineering  or 
work  practice  controls;  or 

(II)  In  work  situatiems  In  which  en¬ 
gineering  and  work  practice  controls  are 
technically  not  feasible;  or 

(ill)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fall  to  reduce  airborne  concentra¬ 
tions  of  5-methyl-3-hepti^ne  to  at  or 
b^ow  the  permissible  e:q;>06ure;  or 

(iv)  For  operations  whl(di  require  res¬ 
pirator  use  for  not  longer  than  one  hour 
per  day  and  not  more  frequently  then  one 
dayperwedi;or 

(V)  In  emergencies. 

(5)  Where  re^lrators  are  needed  and 
permitted  undor  this  paragraph  to  reduce 
employee  exposure,  the  employer  shall 
sdect  and  provide  the  iqnnpprlate  respl- 
ntor  from  Table  2  and  ensure  that 
the  emi^kiyee  uses  the  respirator  pro¬ 
vided. 
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Table  2. — Respiratory  Protection  for  5-Methyl~3-kepUmone 

Condition  or  vapor  concentration  Respiratory  protection 

1,000  p^m  or  less _  Chemical  cartridge  re^irator  with  fvill  facepiece  and 

organic  vapor  cartridge  (s) . 

Oas  mask  with  chin-style  or  front-  or  back-mounted 
organic  vapor  canister. 

Supplied-air  respirator  with  a  full  facepiece,  hood,  or 
helmet. 

Self-contained  breathing  apparatus  with  a  full  face- 
piece. 

3,000  p/m  or  less _  A  type  C  supplled-alr  respirator  with  full  facepiece 

operated  in  pressiire-demand  or  other  positive  pres- 
svire  mode  or  with  a  full  fsu^piece,  helmet,  or  hood 
operated  in  continuous-flow  mode. 

Self-contained  breathing  i^pcuratus  with  a  full  face- 
piece  curated  in  the  pressure-demand  or  other 
positive  pressure  mode. 

A  combination  respirator  with  a  full  facepiece  which 
Includes  a  type  C  supplied-air  respirator  operated  in 
the  pressure-demand  or  other  positive  pressure  or 
continuous-flow  mode  and  an  auxiliary  self-contained 
breathing  apparatus  operated  in  the  pressure-demand 
or  other  positive  pressure  mode. 

Fireflghtlng _ j. -  Self-contained  breathing  apparatus  with  a  full  face- 

piece  operated  in  the  pressure-demand  or  other 
positive  pressure  mode. 

Escape  _  Any  gas  mask  providing  protection  against  organic 

vapors. 

Any  escape  self-contained  breathing  apparatus. 


Greater  than  3,000  p/m  or  entry 
and  escape  from  unknown  con¬ 
centrations. 


(6)  Respirators  shall  be  a];H;»:pyed  by 
the  Mining  EnfcMrcement  and  Safety  Ad-' 
ministration  <form^ly  Bureau  of  Mines) 
or  by  the  National  Institute  for  Occupa- 
ti(mal  Safety  and  Health  under  the  pro¬ 
visions  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  §  1910.134(b),  (d),  (e),  and 
(f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Guidelines  (Appaidix  B  of  this  sec¬ 
tion)  for  5-methyl-3-heptan(me. 

(2)  For  the  purpose  of  compliance 
.  with  S  1910.309,  locations  classified  as 
'  hazardous  locations  due  to  the  presence 

of  5-methyl-3-heptanone  shall  be  Class 
I,  Group  D. 

(3)  For  the  purpose  of  compliance 
with  §  1910.157, 5-methyl-3-heptaiione  is 
classified  as  a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  ccmpliance 
with  §  1910.178,  locati(xis  classified  as 
hazardous  locations  due  to  the  presence 
of  5-methyl-3-heptanone  shall  be  Class 
I,  Group  D. 

(5)  For  the  purpose  of  ccmpliance 
with  §  1910.106,  liquid  5-methyl-3-hep- 
tanone  is  classified  as  a  Class  n  com¬ 
bustible  Uquid. 

(6)  Sources  of  ignition  such  as  smok¬ 
ing  or  (^n  flames  are  prohibited  where 
5-metl^l-3-h^;>tanone  presents  a  fire  or 
explosion  hazard. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  imporvious  clothing, 
gloves,  face  shields  (^ght-inch  mini¬ 
mum)  and  other  appropriate  i^rotective 
clothing  necessary  to  prevent  repeated  or 
IHXdonged  akin  etmtact  with  liquid  &- 
me^l-3-heptazu>ne.  Face  shldds  shall 
comply  with  1 1910.133(a>(2>.  (a)(4), 
(a) (5).  and  (a)(6). 

(2)  Emptoybrs  diall  ensure  that  non- 
Impervious  clothing  which  becomes  con¬ 
taminated  with  liquid  5-methyl-3-hep- 


tanone  be  removed  promptly  and  not  re- 
worn  imtil  the  5-methyl-3-heptanone  is 
removed  from  the  clothing. 

(3)  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  5-methyl-3-heptanone  is 
placed  in  closed  containers  for  storage 
until  it  can  be  discarded  or  until  the 
employer  provides  for  the  removal  of 
5-methyl-3-heptanone  from  the  clothing. 

If  the  clothing  is  to  be  laundered  or 
otherwise  cleaned  to  remove  the  5- 
methyl-3-heptanone,  the  employer  shall 
inform  the  person  performing  the  opera¬ 
tion  of  the  hazardous  properties  of  5- 
methyl-3  -heptanone. 

(4)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  §  1910.133(a)  (2)-(a)  (6) 
where  liquid  5-methyl-3-heptanone  may 
contact  ^e  eyes. 

(g)  Spills  and  disposal.  (1)  In  the 
event  that  liquid  5-methyl-3-h^tanone 
is  spilled  the  employer  shall  immediately 
eliminate  potential  sources  of  ignition, 
provide  available  ventilation,  and  then 
clean  up  the  spill. 

(2)  Liquid  5-methyl-3 -heptanone  shall 
not  be  allowed  to  enter  a  confined  ^ace, 
such  as  a  sewer,  because  of  the  possibility 
of  an  explosion. 

(h)  Sanitation.  Employers  shall  ensure 
that  employees  whose  skin  becomes  con¬ 
taminated  with  5-methyl-3 -heptanone 
promptly  wash  or  shower  with  soap  or 
mild  detergent  to  remove  any  5-methyl- 
3 -heptanone  from  the  skin. 

(i)  Training  and  information.  (1) 
Each  employer  vdio  has  a  woiicplace  in 
whi(^  5-methyl-3-heptanone  is  present 
shatt  ke^  a  copy  of  this  regulaticm  with 
Appendixes  A.  B,  and  C  at  the  workplace. 
This  material  shall  be  made  readily 
available  to  affected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  5-methyl-3 -heptanone  above 
the  action  level  or  employees  who  have 
skin  contact  with  liquid  5-methyl-3-hep- 
tanone  or  employees  who  work  where  5- 


methyl-3-h^tanone  presents  a  fire  or 
explosion  hazard  shall  annually: 

(1)  Inform  affected  wnployees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  5-Methyl-3-hep- 
tanone  (Appendix  A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposure  to  5- 
methyl-3-heptanone ; 

(iii)  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  development  of 
signs  or  symptoms  of  exposure  to  5- 
methyl-3 -heptanone  which  are  listed  in 
Appendix  A  of  this  section; 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any 
of  the  medical  conditi(ms  listed  in  para¬ 
graph  (j)(2)  of  this  section;  and 

(v)  Provide  trainhig  to  ensure  that  af¬ 
fected  employees  imderstand  the  precau¬ 
tions  of  safe  use,  emergency  procedures, 
and  the  correct  use  of  protective  equip¬ 
ment  relative  to  5-methyl-3 -heptanone. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  medi¬ 
cal  procedures  shall  be  performed  by  or 
imder  the  supervision  of  a  physician  at 
no  cost  to  the  enufloyee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  5-met^l-3-h«)tanone 
or  airborne  concentrations  of  5-methyl- 
3-heptanone  at  or  above  the  action  level, 
without  regard  to  the  use  of  respirators, 
information  as  to  whether  such  employee 
has  a  history  of  any  of  the  following 
medical  conditions: 

(i)  Kidney  disease; 

(ii)  Liver  disease; 

(iii)  Chronic  respiratory  disease; 

(iv)  Skin  disease. 

(3)  The  employer  shall  provide  a  medi¬ 
cal  examination  for  tiie  emplc^ee  if: 

(i)  The  employee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (j)(2)  of  this  section;  or 

(ii)  The  »nployee  Informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 
(j)  (2)  of  this  section,  or  any  of  the  signs 
or  sympt(Hns  of  exposure  to  5-methyl- 
3-heptanone  which  are  listed  in  Aii^n- 
dix  A  which  the  employee  suspects  are 
caused  by  exposure  to  5-methyl-3- 
heptanone. 

(4)  The  employer  shall  provide  to  the 
examining  phy^cian  the  following  in¬ 
formation: 

(i)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B,  and  C  for  5-methyl-3- 
heptanone; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his 
exposure  to  5-methyl-3-heptanone; 

(iii)  A  description  of  any  personal  pro¬ 
tective  equipment  and  rwpirators  re¬ 
quired  to  be  used ; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  em¬ 
ployee’s  exposure; 

(V)  The  affected  employee’s  antici¬ 
pated  exposure  level;  and 

(vi)  Upcxi  request  of  the  phsrsician,  any 
availaUe  information  from  previous 
medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (J)(3)  of  this 
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section,  following  such  e»«unnlnatton  the 
employer  shall  obtain  a  written  ophilon 
from  the  examining  physician  whl^ 
forms  with  paragiaidi  Q>(6)  of  tills 
section. 

(6)  (i)  The  irtiyslclan’s  written  opinion 
shall  be  a  sigmd  statement  by  the  ex¬ 
amining  phsrsMan  spedflcaDy  statij^; 

(A)  Whether  the  nnployee  has  any 
detected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  5-methyl-3> 
heptanone  or  would  directly  or  indirectly 
aggravate  any  detected  medical  condi¬ 
tion; 

(B)  Any  reccHnmended  limitations 
upon  the  ratiployee’s  exposure  to  5- 
methyl-3-heptanone,  including  limita¬ 
tions  upon  t^  use  of  personal  protective 
equipment  and  reqiirators: 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 

(11)  The  phyaMan’s  written  opinion 
shall  not  reveal  specllle  medical  findings 
or  diagnoses  unrelated  to  exposure  to  5- 
methyl-3-heptanone. 

(ill)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physMan’s 
written  cg)iinlon. 

<7)  No  employee  shall  be  exposed  to 
liquid  S-raethyl-S-heptanom  or  airteme 
concentrations  5-methyl-3-heptan(»e 
in  such  a  vray  as  would  put  the  employee 
at  increased  risk  of  material  Impairment 
of  his  health  from  such  exposure.  This 
determination  may  be  based  on  phjrsi- 
cian’s  written  (Hidnion. 

(8)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  throi^  exposure  to  S- 
methyl-8-heptanone. 

(9)  IT  an  emidoyee  refuses  any  required 
medical  examination,  the  employer 
inform  the  employee  of  the  possible ' 
health  consequences  of  such  refusal  and 
obtain  a  signed  statement  from  the  ^n- 
ployee  indicating  that  the  employee  un¬ 
derstands  the  risk  involved  by  refusal  to 
be  examined. 

(10)  No  medical  iHocedure  which 
would  be  perfonned- pursuant  to  this 
section  need  be  performed  if  records  of 
a  previous  such  procedure  performed 
within  the  past  six  months  are  acen>t- 
able  to  the  *x»minir>g  phynieiftTi 

(k)  Recsrdkeejting. — (1)  Expoture  de- 
terminaUon.  (D  The  employer  shall  ke^ 
an  accurate  record  of  aD  determlnatlonB 
required  to  be  made  pursuimt  to  para¬ 
graph  <b)  (1)  of  this  section. 

(11)  The  record  shall  inrfn^  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(ill)  This  record  tiiall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  medsurements.  (1)  The 
empl(^r  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determtoe 
employee  exxx)6ure  to  5-methyl-8- 
hfq^tnnone. 

(ii)  This  rec<xrd  shall  include: 

(A)  The  date  of  measiu'ement^ 

(B)  Operations  involving  exposure  to 
5-methyl-3-h^tan(me  which  are  being 
monitored; 


(C)  Sampling  and  analytical  methods 
used  and  evidenee  of  tiidr  aceorMy.  In¬ 
vading  tiie  method,  results,  and  date  of 
calibration  of  Munpiing  equipment; 

(D)  Number,  duration,  and  results  of 

ftampikis  taken;  * 

(E)  Name,  social  security  number,  and 
exposure  of  the  onployee  monibu'e^ 

(ill)  This  record  shall  be 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  ghaii 
maintain  an  accmate  record  of  the 
measurements  demonstrating  the  effec¬ 
tiveness  of  such  ventilation  required  by 
paragraph  (d)  (3)  (1)  of  this  section. 

(H)  This  record  shall  Include; 

(A)  Date  of  measurement; 

tB)  T^rpe  of  measurement  taken;  and 

(C)  Result  of  measxirement. 

(ill)  These  recmds  shall  be  wiRintnirifd 
for  at  least  one  year. 

(4)  Employee  training  and  informa-- 
tkm.  (i)  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 
(i)  of  this  section. 

(ii)  This  recOTd  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  numl^r 
of  employee  trained;  and 

(C)  content  or  scope  of  training  prt>- 
vided. 

(iii)  This  record  shall  be  maintained 
until  replaced  a  more  recent  record. 

(5)  Medical  surveSOance.  (1)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveiUaiiee  required 
by  paragraph  (j)  of  this  secUcm. 

(il)  This  record  shall  include; 

(A)  Infmmation  concerning 
conditions  obtained  from  the  emplcyee 
pursuant  to  paragn4>h  (J)(2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
rVative  to  exposure  to  5-methyl-3- 
heptenone; 

<C)  A  c<^  of  Information  provided  to 
the  Physician  pursuant  to  paragraphs 
(l)(4)(a).  (Hi),  (iv).  (V),  and  (vl)  of 
this  secticm; 

(D)  Physician's  written  opinkm;  an(l 

(E)  A  signed  statement  of  any  refusal 
to  be  examined. 

(iii)  This  record  shall  be 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(9)  Access  to  records.  (1>  All  records 
required  to  be  maintained  by  thu 
Shan  be  made  available  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  of  Labor  for  OccuptUlonal 
Safety  and  Health  and  the  Director  of 
the  National  histitute  for  Occupational 
Safety  and  Health. 

(ii)  EmiAoyee  expoeure  detmnina- 
tion  and  exposure  measurement  records 
required  to  he  maintained  by  thb  sec¬ 
tion  shaU  be  mode  Ofvailalile  to  employees 
and  former  employees  and  their  des¬ 
ignated  representatives. 

(Hi)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  Metion 
Shan  be  made  availabte  upon  wi  ltten  re¬ 
quest  to  a  physician  designated  by  the 
employee  or  former  emidoyee. 


(1>  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  i**sJi  g^ive  af¬ 
fected  empioyees  or  their  repreaentsUves 
an  <^]pertanlty  to  observe  any  measure¬ 
ment  of  employee  exposure  to  S^nethyl- 
3-heptanone  vdilch  is  conducted  pursu¬ 
ant  to  this  section. 

(2)  When  observation  of  measure¬ 
ment  of  employee  exposure  to  &-methyl- 
S-heptanone  requires  entry  into  an  area 
where  the  use  of  personal  protective  de¬ 
vices,  including  resirirators,  is  required, 
the  observer  shall  be  provided  with  and 
required  to  use  such  equipment  and 
comply  with  an  other  awdlcable  safety 
procedures. 

<3)  Without  bsterfering  with  the 
measiu*emeBt,  obsorven  shaD  be  entitied 
to: 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(H)  VlsusJly  observe  an  steps  related 
to  the  measurement  of  airborne  5- 
raethyl-S-heptanone  that  are  being  per¬ 
formed  at  the  plsMe  at  exposure;  and 

(HI)  Record  the  results  obtained. 

Kotb. — ^TUe  Information  contained  In  Ap¬ 
pendix  A  to  1 1910.1041  la  advisory  In  nature 
and  Is  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  otberwlae  Impoeed 
or  detract  from  any  obligation. 

APKNnx  A — Bmer  AMCB  Samr  Dara  SBErr 
*QB  S-MBnm.-3-HxPTaNoitB 

i;  snasraifCK  mxzmncanoM 

A.  Substance:  S-Meibyl-S-beptanone. 

B.  Pormlaslble  Sxposnze:  SS  perta  of  5- 
nwtliyl-«-bep4enone  per  mUlkm  parts  at  air 
(ppm)  (ISO  Binigrama  at  S-metbyl-S-bep- 
tsnone  per  euble  meter  of  air  (mg/eu  ni)) 
ayoraged  ever  en  eight-hour  work  shift  (time 
weighted  average). 

C.  Appeeranee  and  Odor:  ColOTlees  liquid 
with  a  mild  fruity  odor. 

a.  KBALTK  DSTA 

A.  Ways  In  Which  the  Chemical  Affects 
Tour  B<xty:  6-Methyl-8-h^tanone  can  af¬ 
fect  your  body  If  it  la  Inhaled,  swallowed  or 
If  It  comes  la  oorttact  with  your  "Jt*"  or  eyes. 

B.  Effects  of  Exposure: 

1.  Short-Term  Exposure:  8-Methyl-3-hep- 
tanone  aaay  Irrltete  your  eyea,  noae  and 
throat,  and  may  cause  headache,  and  dlmt- 
ness.  At  high  air  concentrattons  the  vapor 
may  cauee  uneonaolouaneea  in  a  Short  time. 

X.  Long-Term  Expoeure:  Prokmged  or  le- 
peeted  akla  contact  may  cause  dryness  and 
Irrltatlm  of  your  skin. 

a.  Reporting  SIgnB  and  Symptoms:  Tou 
should  Inform  your  employer  If  you  develop 
any  signs  or  symptoms  and  subject  that  they 
are  caused  by  6-methyl-a-heptaiKme  expo- 
B\ire. 

m.  KitMuacscT  ramt  jjd  noexotrus 

A.  Eye  KqMJsure:  If  f-msthyl-a-heptanone 
gets  Into  your  eyea,  waA  yrnir  eyea  Immedi¬ 
ately  with  large  amounts  of  wetsr,  lifting  the 
lower  and  upper  IWb  oreurtnimlly.  If  Inlta- 
ttaa  paasMs,  got  amdleal  attantKm.  Contact 
leiMS  ahouM  not  be  warn  when  working 
wMh  Oto  ehentieal. 

B  Hfclii  Exposure:  If  S4nethyl-3-h^tanone 
gets  on  your  akin  pranptly  wadi  the  eon- 
taalnatad  akla  ualag  soap  or  mUd  detnrgent. 
If  *-«»thiy»-a-hepten<Mia  soaks  through  your 
cMhlng,  lauMue  the  etethhig  promptly  and 
wmh  the  dda  uakig  soap  er  mBd  detergent. 
If  Irrttation  pamsta.  gat  msdleul  atiadthm. 

C.  Breathing:  If  yoet  or  any  other  person 
hreathea  in  large  amounta  of  5-metbyl-S- 
h^itanone  move  the  exposed  person  to  fresh 
air  at  <mce.  It  breathing  has  stopped,  per- 
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form  artificial  respiration.  Keep  the  affected 
person  warm  and  at  rest.  Get  medical  atten¬ 
tion  immedlaftelr. 

D.  Swallowing:  When  6-methyl-3-hepta- 
none  has  been  swallowed,  get  medical  atten¬ 
tion  immediately.  If  medical  attention  is  not 
immediately  avaUable,  get  the  affected  person 
to  vomit  by  having  him  touch  the  back  of 
the  throat  with  his  finger  or  by  giving  him 
large  amounts  (one  pint  or  more)  of  warm 
salt  water  (two  tablespoons  of  salt  per  pint  of 
water).  Neva:  try  to  make  an  unconscious 
person  vomit. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  Into  effect  the  established  emergency 
rescue  procedures.  Do  not  become  a  casualty 
yo\irself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  RESPIRATORS  AND  PROTECTIVX  CLOTHING 

A.  Respirators:  Respirators  are  not  the 
best  way  to  control  exposure  to  6-methyl-3- 
heptanone.  You  can  only  be  required  to 
wear  them  for  routine  use  if  your  employer 
Is  in  the  process  of  Installing  controls  or 
control  measures  prove  inadequate.  You  may 
he  required  to  wear  respirators  for  non- 
routine  activities  or  in  emergencies.  If  res¬ 
pirators  are  worn,  they  must  have  a  Mining 
Enforcement  and  Safety  Administration 
(MESA)  or  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  (NIOSH)  approval 
.  laba.  (Older  respirators  may  have  a  Bureau 
of  Mines  approval  label.)  For  effective  pro¬ 
tection,  respirators  mxist  fit  your  face  and 
head  snugly.  Respirators  should  not  be 
loosened  or  removed  In  work  situations 
where  their  use  is  required.  If  you  can  smell 
6-methyl-3-heptanone  while  wearing  a  res¬ 
pirator,  the  respirator  is  not  working  cor¬ 
rectly;  go  Immediately  to  fresh  air.  If  you 
experience  difficulty  breathing  while  wear¬ 
ing  a  respirator,  tell  your  employer. 

B.  Protective  Clothing:  You  must  wear 
impervious  clothing,  gloves,  face  shield,  and 
other  appropriate  protective  clothing  to  pre¬ 
vent  repeated  or  prolonged  skin  contact 
with  liquid  5-methyl-3-heptanone. 

C.  Bye  Protection:  You  must  wear  splash- 
proof  safety  goggles  where  eye  contMt  to 
liquid  5-methyl-3-heptanone  may  occur. 

V.  PRECAUTIONS  FOR  SAFE  USE, 
HANDLING,  AND  STORAGE 

6-Methyl-3-heptanone  is  a  combustible 
liquid  ^and  Its  vapors  can  form  explosive 
mixtures  In  air  at  elevated  temperatures.  It 
must  be  stored  In  tightly  closed  containers, 
In  a  cool  well-ventilated  area,  away  fixHn 
strong  oxidizing  agents.  Sources  of  Ignition 
such  as  smokl^  and  open  fiames  are  pro¬ 
hibited  whoever  6-met)iyl-3-heptanone  is 
handled,  used,  or  stored  Ifi  a  manner  that 
ix>uld  create  a  fire  or  explosion  hazard.  You 
must  use  nonsparking  tools  when  opening  or 
closing  metal  containers  of  6-methyl-3- 
h^tanone  and  the  containers  must  be 
bonded  fmd  groimded  when  pouring  or 
transferring  the  liquid.  You  must  promptly 
remove  any  non-lmpervlous  clothing  that 
l>eoomes  contaminated  with  liquid  5-methyl- 
3-heptanone  and  this  clothing  must  not  be 
reworn  until  the  6-methyl-3-heptanone  has 
been  removed  from  the  clothing.  If  your 
Birin  becomes  contaminated  with  6-methyl> 
3-h^tanone,  you  must  promptly  waSh  or 
shower  using  soap  or  mild  detergent.  Fire 
extinguishers,  where  provided,  should  be 
readily  available  and  you  should  know 
whwe  they  are  and  how  to  use  them.  Ask 
your  supervisor  where  6-methyl-8-h^tanone 
Is  used  la  your  woik  area  and  for  any  addi¬ 
tional  safeity  and  health  roles. 


PROPOSED  RULES 

VI.  EMPLOYEE  MEDICAL  AND  EXPOSURE  RECORDS 

Your  employer  Is  required  to  retain  records 
of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  recor4  and 
medical  records  for  the  length  of  the  em¬ 
ployment.  You  may  wish  to  request  that 
copies  of  these  records  be  made  available  to 
your  personal  physician. 

Nc^. — ^The  Information  contained  in  Ap¬ 
pendix  B  to  S  1910.1041  Is  advisory  In  nature 
and  is  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  otherwise  imposed 
or  detract  from  any  existing  obligation. 

Appendix  B — Substance  Technical  Guide¬ 
lines  FOR  6-Methyl-3-Heptanone 

l.  PHYSICAL  AND  CHEMICAL  DATA 

A.  Substance  Identification. 

1.  This  substance  has  been  Inaccurately 
designated  as  ethyl  sec-amyl  ketone.  The 
more  precise  name  for  this  substance  Is  5- 
methyl-3-beptanone.  It  Is  also  Inaccurately 
referred  to  as  ethyl  amyl  ketone,  EAK,  and 
amyl  ethyl  ketone. 

2.  Formula:  C3H5CC>CH2CH(CH3)CH2CH3. 

3.  Molecular  weight:  128.1. 

B.  Physical  Data. 

1.  Bolling  point  (760  mm  Hg) :  159  C  (318 
P). 

2.  Specific  gravity  (water=l) :  0.82. 

3.  Vapor  density  (alr=l) :  4.4. 

4.  Melting  point:  —67  0  (-70  F). 

5.  Vapor  pressure  at  20  C  (68  F) :  2  mm  Hg. 

6.  Solubility  In  water,  %  by  weight  at  20 
C  (68  F) :  0.26. 

7.  Evaporation  rate  (butyl  acetate=l) : 
0.26. 

6.  Appearance  and  odor:  Colorless  liquid 
with  a  mild  fruity  odor. 

n.  FIRE,  EXPLOSION,  AND  REACTIVITT  HAZARD 
DATA 

A.  Fire. 

1.  Flash  point:  43.3  C  (110  F)  (closed  cup) . 

2.  Autoignltlon  temperature:  Data  not 
available. 

3.  Flanunable  limits  In  air,  %  by  volume: 
Lower:  Data  not  available. 

4. *  Extinguishing  media:  Dry  chemical, 
foam,  or  carbon  dioxide. 

5.  ^;>eclal  fire-fighting  procedures:  Do  hot 
use  solid  stream  of  water,  since  the  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  keep  containers  exposed  to  a  fire 
cool. 

6.  Unusual  fire  and  explosion  hazards:  5- 
Methyl-3-heptanone  is  a  combustible  liquid. 
Its  vapors  can  form  explosive  mixtures  In 
air  at  elevated  temperatures.  All  Ignition 
sources  must  be  controlled  when  5-methyl-3- 
heptanone  is  used,  handled,  and  stored  In  a 
manner  that  could  create  a  potential  fire  or 
explosion  hazard.  5-Metbyl-3-heptanone  va¬ 
pors  are  heavier  than  air;  thus  the  vapors 
may  travel  along  the  ground  and  be  ignited 
by  open  fiames  or  sparks  at  locations  remote 
from  the  site  at  which  the  6-methyl-3-hep- 
tanone  Is  handled. 

7.  For  the  pmpose  of  conforming  to  the 
requirements  of  29  CFR  1910.106,  6-methyl- 
S-h^ytanone  is  classified  as  a  Class  n  com¬ 
bustible  liquid. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.809,  the  classification  of  hazardous 
locattons  as  described  In  Article  500  of  the 
National  Eleotrlcal  Code  for  6-methyl-3-hep- 
tanone  shall  be  Class  I,  Group  D. 

B.  Reaottvity. 

1.  Conditions  contributing  to  Instability: 
Heat. 

2.  Incompatibilities:  Contact  with  oxidiz¬ 
ing  agents  may  cause  fire  and  explosions. 


3.  Hazardous  Decomposition  noducts; 
Toxic  gases  and  vapors  (such  as  carbon 
monoxide)  may  be  released  In  a  fire  Involving 
5-methyl-3-heptanone. 

4.  SpMial  Precautions:  None 

m.  SPILL,  LEAK,  AND  DISPOSAL  PROCEDURES 

A.  If  5-methyl-8-heptaDone  Is  spilled  or 
leaked,  the  following  steps  should  be  taken: 

1.  Remove  all  ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  in  a  safe  place  (such  as 
a  fume  hood)  and  bmm  the  paper.  Large 
quantities  can  be  collected  and  atomized  In 
a  suitable  combustion  chamber  or  absorbed 
on  vermloullte,  dry  sand,  earth,  or  a  similar 
material  and  dhgiosed  of  In  a  sanitary  land¬ 
fill.  6-Methyl-3-heptanone  may  not  be  al¬ 
lowed  to  enter  a  confined  space,  such  as  a 
sewer,  because  of  the  possibility  of  an 
explosion. 

B.  PeiBons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of 
spills  or  leaks  until  cleanup  has  been  com¬ 
pleted. 

C.  Waste  Disposal  Methods: 
5-Methyl-3-beptanone  may  be  disposed  of: 

1.  By  absOTbing  It  In  vermieullte,  dry  sand, 
earth  or  a  similar  material  and  disposing  In 
a  sanitary  land  fill. 

2.  By  atomizing  In  a  suitable  combustion 
chamber. 

IV.  MONTTORING  AND  MEASUREMENT  PROCEDURES 

A.  Exposure  Above  the  Action  Level; 
Measmements  taken  for  the  purpose  of  de¬ 
termining  employee  exposure  imder  this  sec¬ 
tion  are  best  taken  In  a  faAkm  such  that 
the  avorage  8-hour  exposure  may  be  deter¬ 
mined  from  a  single  8-hour  sample  or  two 
4-hour  samples.  Several  short  time  interval 
samples  (up  to  30  minutes)  may  also  be 
used  to  determine  the  average  exposure  level. 
Air  samples  should  be  taken  In  the  em¬ 
ployee’s  breathing  zone  (air  that  would  most 
nearly  represent  that  Inhaled  by  the  em¬ 
ployee)  .  Sampling  and  analyses  may  be  per- 
fmmied  by  Instruments  such  as  detector 
tubes  certified  by  NIOSH  under  42  CTO  Part 
84,  portable  direct-reading  Instruments, 
dosimeters,  or  gas  and  vapor  adsorption 
tubes  with  subsequent  chemical  analyses. 
The  method  ot  measurement  must  deter¬ 
mine  the  concentration  of  5-methyl-3-hep- 
tanone  to  plus  <k  nfinus  35%. 

B.  Exposure  Above  the  Pomlssible  Ex¬ 
posure:  The  monltOTlng  under  this  section 
should  be  essentially  the  same  as  described 
In  paragraph  (IV) (A).  The  method  of 
measurement  must  determine  the  concen¬ 
tration  of  6-methyl-3-heptanone  to  plus  or 
minus  25%. 

C.  Methods;  Methods  meeting  these  accu¬ 
racy  requirements  are  available  frmu  NI06H. 

D.  Evaluation  of  Results:  Since  many  oi 
the  duties  relating  to  employee  protection  are 
dependent  on  the  results  of  nfbnltoring  and 
measuring  procedures,  employers  may  wish 
that  the  evaluation  of  employee  exposures  be 
performed  by  a  competent  Industrial  hygien¬ 
ist  or  other  technically  qualified  person. 

V.  MISCELLANEOUS  PRECAUTIONS  * 

A.  High  exposures  to  8-methyl-3-hepta- 
none  can  occur  when  transferring  the  liquid 
from  one  container  to  another. 

B.  Nonsparking  tools  must  be  used  to  open 
Burt  close  metal  5-methyl-3-heptanone  con¬ 
tainers  which  must  then  be  effectively 
grounded  and  bonded  prlcn:  to  pouring. 

O.  Store  5-methyl-3-heptanone  In  tightly 
closed  containers  In  a  cool  well-ventilated 
area  away  from  ignition  sources  and  oxidiz¬ 
ing  agents. 
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Enijiloyers  must  adriae  employees  of  all 
areas  aiMi  operations  wbera  eipaenre  to  S- 
methyl-S-b^tanone  could  occur. 

TX.  COSCMOK  OPnSTK»IB 

S-Methyl-S-heptanone  may  fie  found  In 
surface  coating  and  silk  screen  printing  oper¬ 
ations,  In  the  rubber  Industry,  and  as  a  diem- 
Ical  Intermediate. 

Note. — ^The  Infornuitlon  contained  In  Ap¬ 
pendix  C  to  {  1910.1041  is  advisory  in  nature 
and  Is  not  Intended,  by  Itself,  to  create  any 
additional  obligations  not  othemrlse  imposed 
or  detract  from  any  existing  obligation. 

Appendix  C — ^Mdical  Sukveuxancx  Guide¬ 
lines  POB  5-METaTL-S-HXFTAKONB 
I.  ROUTE  or  kNTRT 

Inhalation;  insignificant  «iiin  absorptioa. 
n.  TOXICOLOGT 

Tlieie  is  local  Irritation  of  tissues  by  sol- 
rent  effect  of  6-metbyl-S-heptanone  on  Uplds. 
Tipm:  causes  Irrttaticm  of  eyes  and  mucous 
membranes  of  upper  respiratory  tract.  Cen¬ 
tral  neiTTOUs  system  dq;>renirton  may  occur  on 
exposure  to  high  cpncentratlonSk  producing 
narcosis.  No  chronic  effects  are  reported  In 
humans. 

m.  SIGNS  AND  STMFTOISS 

Intsnse  trrltatloQ  of  eyes  and  mucous 
membranes  of  upper  respiratory  tract;  bead- 
a^e;  narcosis  Issdlng  to  ooma  may  occur  at 
sustained  high  levels  at  expamwca.  Excessive 
skin  contact  may  produce  a  dermatitis. 

IV.  araciAL  tests 

None  In  common  usage. 

T.  TXXATMEMT 

None  specific.  Bemore  from  exposure,  give 
srtlfictal  resoBcltatlon  If  Indicated,  and  wash 
eyes  end  contaminated  skin.  Beoovsry  is  usu¬ 
ally  rapid  and  complete. 

TX.  BURVXnXANCX  AND  PRBVXNTIVX 
OONSmERATIOMS 

A.  General. 

Most  reported  effects  of  5-methyl-3-hepts- 
lume  sore  caused  by  Its  Irritant  properties.  It 
Is  ln^>ortant  that  the  ifiiysiclsn  bsooms  fa¬ 
miliar  with  operating  coxuUtloDs  In  which  ex¬ 
posure  to  6-msthyl-3^qitai»ne  oeeuis. 
Those  with  skin  disease  may  not  tolerate  the 
wearing  of  protective  clothing  and  those  vrlth 
chronic  respiratory  disease  may  not  tolerate 
the  wearing  of  negative  pressure  respirators. 

B.  Preplacement. 

Routtae  medical  histories  end  phyMssl 
examinations  era  not  required.  However  the 
employer  must  screen  emifioyeee  for  history 
of  certain  medical  oonditkms  (listed  bdow) 
which  might  place  the  employes  at  tnoreassd 
risk  from  5-methyl-3-heptanone  eiqMsure. 
Only  those  giving  a  positive  history  of  these 
conditions  must  be  referred  for  further  medi¬ 
cal  examinations. 

1.  Benal  disease;  Althou^  S-methyl-S- 
h^tanons  is  not  known  as  a  kidney  toxin, 
the  importance  of  the  oigan  in  the  elimina¬ 
tion  of  toxic  sttbstanoce  and  metaboUtes 
Justifies  special  consldsration  In  those  with 
possible  Impairment  of  renal  function. 

2.  Liver  disease:  Although  5-methyl -8- 
heptanone  Is  not  known  as  a  liver  toxin  In 
hiunans,  the  in^xurtance  of  this  organ  in  the 
Motransformation  and  detoxlfioatton  iff  for¬ 
eign  substances  should  be  consldmed  befCn 
exposing  persons  with  impatared  liver  funo- 
tlon. 

3.  Chronic  respiratory  disease:  fia  persons 
with  Impaired  pulmonary  function,  — r«x^»>xy 
those  with  obstructive  airway  dlncsssw,  the 
breathing  of  5-methyl-3-heptanone  ml^t 
cause  exacerbation  of  symptoms  due  to  Its 
trritant  properties  or  psyiAiie  reflex  broneho- 
apaem. 


4.  SUn  disease:  S-methyl-3-heptanons  Is 
a  defatting  agent  and  can  cause  dermatitis 
on  prolonged  exposure.  Peiaona  with  pre- 
■xigting  skin  disorders  may  be  more  suao^tl- 
blB  to  the  MIects  of  S-inethyl-3-heptanone. 

C.  Periodic  Examinations. 

Routine  periodic  examinations  are  not  re¬ 
quired.  However.  If  ^e  employer  becomes 
aware  <ff  an  employee  with  the  above  listed 
omdltlons,  be  must  refer  such  onployee  for 
further  medical  examinaUon. 
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§  1910.1042  Oxone. 

(a)  Definitions.  (1)  “Permissible  expo¬ 
sure”  means  exposure  of  employees  to 
airborne  concentrations  of  ozone,  not  in 
excess  of  0.1  parts  per  million  (ppm) 
(0.2  milligrams  per  cubic  meter  (mg/cu 
m) ) ,  averaged  over  an  eight-hour  work 
shift  (time  weighted  average) ,  as  stated 
in  S  1910.1000.  Table  Z-1. 

(2)  “Actiim  level”  means  <me  hall  of 
the  permissible  exposure  for  ozone. 

(b>  Exposwre  determination  and 
measurement.  (1)  Each  employer  vdK> 
has  a  place  of  employment  In  whi^ 
ozone  is  released  into  the  workplace  air 
^xall  determine  if  any  employee  may  be 
expcsed  to  airborne  concentrations  of 
ozone  at  or  above  the  action  level.  The 
det^milnation  shall  be  made  each  time 
there  Is  a  change  In  production,  process, 
or  control  measures  which  could  result 
in  an  Increase  in  airborne  concaitratlons 
of  ozone. 

(2)  A  written  record  the  determlna- 
tkm  shall  be  made  and  shall  contain  at 
least  the  following  information: 

(i>  Any  information,  observations,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  oeone; 

(ii)  Any  measurements  of  ozone  taken; 
(ill)  Any  emplcqree  complaints  of 
^mmtoms  whi^  may  be  attributable  to 
exposure  to  ozone;  and 
Civ)  Date  of  determination,  work  being 
performed  at  the  time,  location  within 
ttie  woric  site.  name,  and  social  security 
number  of  each  employee  considered. 

(9)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  ozone 
at  or  shove  the  action  levM,  the  exposure 
of  the  onployee  in  each  work  operation 
who  is  believed  to  have  the  greatest  ex¬ 
posure  Shan  be  measured.  The  exposure 
measurement  sIxaU  be  r^reeentative  of 
the  maximum  eight-hour  woik  shift 
(time  weighted  average)  exposure  of  the 
onidoyee. 

(4)  If  the  exposure  measmement 
taken  pursuant  to  paragraih  (b)  (3)  of 
this  section  reveals  emplo^  exposure 

-  to  ozone  at  or  above  the  action  levd,  the 
emplcEFcr  shall; 

iiy  Identify  an  emi^oyees  who  may  be 
exposed  at  or  above  the  action  levd;  and 
.  (U)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 

(5)  If  an  employee  exposure  measure¬ 
ment  revMds  that  mi  Muinoyee  is  exposed 
to  oecme  at  or  above  the  aetton  level,  but 


not  above  the  permissible  exposure,  the 
exposure  of  that  ouployee  shaU  be 
measured  at  least  every  two  months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  ex¬ 
posed  to  ozone  above  the  permissible  ex¬ 
posure,  the  employer  shaD: 

(1)  Measure  montiily  the  exposure  of 
the  eimdoyee  so  exposed; 

(h)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  IndivlduaUy  notify,  in  writing, 
within  five  days,  every  M^oyee  vrtio  is 
found  to  be  exposed  to  ozone  above  the 
permisBlMe  exposure.  The  employee  shaU 
also  be  notified  of  the  corrective  action 
being  taken  to  reduce  the  exposure  to  at 
or  below  the  permissible  exposure. 

(7)  If  two  consecutive  employee  expo¬ 
sure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposecLto  ozone  below  the  action  level, 
the  employer  may  terminate  measure¬ 
ment  for  the  employee. 

(8)  For  purposes  of  this  paragraph  em- 
pkqree  exposure  is  that  which  would 
oixur  if  the  employee  were  not  using  a 
respirator. 

<c)  Methods  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over  an 
eight-hour  work  shift  (see  AppencUx  B 
(IV)  of  this  section) . 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level  of 
95  po’cent  of  not  less  than  that  given  in 


Table  1. 

Table  1 

Required 

Qoeuracy 

Concentration  (percent) 

Above  permissible  exposure.. _  ±25 

At  or  telow  the  permissible  exposure 

and  above  tbe  action  level _  ±35 

At  or  below  tbe  action  level _  ±50 


(d)  CompHanee.  (1)  No  emidoyee  shall 
be  exposed  to  ozone  above  the  permis¬ 
sible  exposure  as  defined  tn  paragiapii 
(aXl)  of  this  section. 

(2)  Emidcij^  exposares  to  airborne 
concentratiam  of  ozone  shall  be  con¬ 
trolled  to  at  or  below  the  permissible  ex¬ 
posure  by  engineearlng  and  work  practice 
controls; 

(i)  Engineering  and  work  practice  con¬ 
trols  shall  be  Instituted  to  reduce  expo- 
sines  to  at  or  below  the  permissible 
exposure,  except  to  the  extent  that  such 
contnds  are  not  feasible. 

(ii)  Wherever  oigineering  and  work 
practice  controls  are  not  sufficient  to  re¬ 
duce  exposures  to  at  or  bdow  the  per¬ 
missible  exposure,  they  shall  nonetheless 
be  used  to  reduce  exposure  to  the  lowest 
levd  feasible  and  shall  be  supplonented 
by  respirators  in  accordmice  with  para- 
grai^  (d)  (4)  of  this  section. 

(3)  Engineering  controls.  When  me¬ 
chanical  ventilation  is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  system  effectiveness,  f<H*  example, 
air  velocity,  static  preasve.  or  air  vol¬ 
ume.  shall  be  made  at  least  every  three 
months.  Measurements  of  system  eflbc- 
ttveness  shall  also  be  made  within  five 
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days  of  any  change  in  production,  proc¬ 
ess,  or  control  which  might  result  in  an 
increase  in  airborne  concentrations  of 
ozone. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the  use 
of  respirators  except: 

(i)  During  the  time  period  necessary 
to  install  or  Inmlement  engineering  or 
work  practice  controls;  or 

(ii)  In  work  situations  in  which  en¬ 
gineering  and  work  practice  controls  are 
technically  not  feasible;  or 

(iii)  To  sui^lement  engineering  and 
work  practice  controls  when  such  con¬ 


trols  fail  to  reduce  airborne  concentra¬ 
tions  of  ozone  to  at  or  below  the  per¬ 
missible  exposure;  or 

(Iv)  For  operations  which  require 
respirator  use  for  not  longer  than  (Hie 
hour  per  day  and  not  more  frequently 
than  one  day  per  week ;  or 
(v)  In  emergenides. 

(5)  Where  respirators  are  needed  and 
permitted  imder  this  paragraidi  to  re¬ 
duce  employee  exposures,  the  employer 
shall  select  and  provide  the  sqiprcHiriate 
respirator  from  Table  2  and  shall  ensma 
that  the  employee  uses  the  re^irator 
provided. 


to  each  employee  who  is  exposed,  or  will 
be  exposed,  to  airborne  concentrations 
of  ozone  at  or  above  the  action  level, 
without  regard  to  the  use  of  respirators, 
a  preplacement  medical  examination 
which  must  include  as  a  minimum  the 
following: 

(i)  A  medical  history  and  physical  ex¬ 
amination  with  emphasis  on  heart  and 
lungs; 

(ii)  14"  X  17"  chest  roentgenogram; 

(iii)  Forced  vital  capacity  (FVC)  and 
forced  expiratory  volume-one  second 
(FEV  (1  second))  tests. 

(3)  Periodic  medical  examination.  The 
employer  shall  make  available  to  each 
employee  exposed  to  airborne  concen¬ 
trations  of  ozone  at  or  above  the  action 
level,  without  regard  to  the  use  of  respi¬ 
rators,  twelve  months  from  the  date 
of  the  employee’s  first  exposiure,  and 
every  twelve  months  thereafter,  a  peri¬ 
odic  medical  examination  which  must 
include  the  following: 

(i)  A  medical  history  and  physical 
examination  with  emphasis  on  the 
respiratory  system; 

(ii)  Forced  vital  capacity  (FVC)  and 
forced  expiratory  volume-one  second 
(FEV  (1  second))  tests; 

(iii)  A  14"  X  17"  chest  roentgeno¬ 
gram,  if  pulmonary  fimction  tests  show 
significant  abnormalities. 

(4)  Alternative  medical  procedures.  If 
the  examining  physician  chooses  to  use 
alternative  medical  procedures  to  those 
specified  in  paragraphs  (j)  (2)  and  (j) 
(3)  of  this  section,  the  employer  may 
accept  such  alternative  medical  proce¬ 
dures  as  meeting  the  requirements  of 
this  section  provided  that  the  employer: 

(i)  Obtains  a  statement  from  the  ex¬ 
amining  physician  setting  forth  the  al¬ 
ternative  medical  procedures,  the  ra¬ 
tionale  for  substitution,  and  evidence 
that  they  will  be  equally  effective; 

(ii)  Informs  esush  exposed  worker  of 
the  fact  that  alternative  medical  pro¬ 
cedures  to  those  required  in  paragraphs 
(J)  (2)  and  (j)  (3)  of  this  section  are 
to  be  made  available. 

(5)  Interim  medical  examination.  The 
employer  shall  provide  an  interim  med¬ 
ical  examinati<m  for  the  employee  if  the 
employee  informs  the  employer  of  any 
of  the  signs  or  symptoms  of  exposure  to 
ozone  which  are  listed  in  Appendix  A 
which  the  employee  suspects  are  caused 
by  exposure  to  ozone. 

(6)  Informing  the  physician.  The  em¬ 
ployer  shall  provide  to  the  physician 
performing  any  medical  examination  re¬ 
quired  by  this  section  the  following 
information: 

(i)  A  copy  of  this  regiilation  with  Ap¬ 
pendixes  A,  B,  and  C  for  ozone; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex- 
posme  to  ozone; 

(iii)  A  description  of  any  perscmal  pro¬ 
tective  equipment  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  em¬ 
ployee’s  exposure; 

(V)  The  affected  employee’s  anticipated 
exposure  levd;  and 

(vl)  Upon  request  of  the  physician,  any 
available  information  from  previous 


Tabix  2. — Respiratory  Protection  for  Ozone. 

Condition  or  gas  concentration  Respiratory  protection 

1  p  m  or  less -  Cliemical  cartridge  respirator  with  organic  vapor 

cartrldge(s) . 

Supplled-alr  respirator. 

Self-contained  breathing  apparatus. 

5  p/m  or  less _  A  chemical  cartridge  respirator  with  a  full  facepiece 

and  organic  vapor  cartndge(s) . 

Oas  mask  with  a  chin-style  or  front-  or  back-mounted 
organic  vapor  canister. 

SuppUed-air  respirator  with  a  full  facepiece,  helmet, 
or  hood. 

Self-contained  breathing  apparatus  with  a  full  face- 
piece. 

10  p/m  or  less -  A  type  C  supplled-alr  respirator  with  full  facepiece 

operated  in  pressiure-demahd  or  ol^er  positive  pres¬ 
sure  mode  or  with  a  fuU  facepiece,  helmet,  or  hcxxl 
operated  in  continuous-flow  mode. 

Self-contained  breathing  apparatus  with  a  fuU  face- 
piece  operated  In  pressure  demand  or  other  positive 
pressure  mode. 

A  combination  respirator  which  includes  a  type  C 
supplled-alr  respirator  with  a  full  facepiece  operated 
In  pressure  demand  or  other  positive  pressure  mode 
or  continuous-flow  mode  and  an  auxiliary  self- 
contained  breathing  apparatus  operated  in  the 
pressure-demand  or  other  positive  pressure  mode. 

Firefighting  _  Self-contaliied  breathing  apparatus  with  a  f\ill  face- 

piece  operated  In  pressure-demand  or  other  positive 
pressure  mode. 

Escape  _  Any  gas  mask  providing  protection  against  organic 

vapors. 

Any  escape  self-contained  breathing  appt^tus. 


Greater  than  10  p/m  or  entry  or 
escape  from  unknown  con¬ 
centrations. 


(6)  Respirators  shall  be  sqiproved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of  Mines) 
■or  by  the  National  Institute  for  Occu¬ 
pational  Safety  and  Health  under  the 
provisions  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  {1910.134  (b),  (d).  (e).  and 

(f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  in¬ 
formation  contained  in  the  Substance 
Technical  Quldelines  (Appendix  B  of  this 
section)  for  ozone. 

(2)  Sources  of  igniticHi  such  as  smok¬ 
ing  or  opmi  fiames  are  prohibited  where 
ozone  presents  a  fire  or  explosion  hazard. 

(f)  Personal  protective  equipment. 
(Reserved) . 

(g)  Spills  and  disposal.  (Reserved) . 

(h)  Sanitation.  (Reserved). 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  Workplace  in 
which  ozone  is  present  shall  keep  a  c(H>y 
of  this  regulation  with  Appendix  A.  B 
and  C  at  the  workplace.  This  material 
Shan  be  made  readily  available  to  af¬ 
fected  employees. 


(2)  Each  employer  who  has  employees 
exposed  to  ozone  above  the  action  level 
or  ranployees  who  work  where  ozone  pre¬ 
sents  a  fire  or  explosion  hazard  shall 
annually: 

(1)  Inform  affected  employees  of  the 
information  (xmtained  in  the  Substance 
Safety  Data  Sheet  for  Ozone  (Appendix 
A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposure  to  ozone; 

(iii)  Instruct  affected  enmloyees  to  ad¬ 
vise  the  employer  of  the  devel(H>m^t  of 
signs  or  symptoms  of  exposure  to  ozcHie 
which  are  listed  in  Appendix  A  of  this 
section;  and 

(iv)  Provide  training  the  ensure  that 
affected  employees  imderstand  the  pre¬ 
cautions  of  safe  use,  emergency  pioce- 
dures,  and  the  correct  use  of  protective 
equipment  relative  to  ozone. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  med¬ 
ical  procedures  shall  be  performed  by  or 
xmder  the  supervision  of  a  physician  at 
no  cost  to  the  employee. 

(2)  Preplacement  medical  examina¬ 
tion.  The  employer  shall  make  available 
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medical  examinations  of  the  affected  em¬ 
ployee. 

(7)  Where  a  medical  examination  is 
required  by  paragraphs  (j)  (2) ,  (j)  (3) ,  or 
(J)  (5)  of  this  section,  following  such 
examination  the  employer  shall  obtain 
fimn  the  examining  physician  a  written 
opinion  which  conforms  with  paragraph 

(j)  (8)  of  this  section. 

(8)  Physician’s  written  opinion,  (i) 
The  physician’s  written  opinion  shall  be 
a  signed  statement  by  the  examining 
physician  specifically  stating: 

(A)  Whether  the  employee  has  any 
detected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  Impairment  of  the  employee’s 
health  from  exposure  to  ozone  or  would 
directly  or  indirectly  ag^avate  any  de¬ 
tected  medical  condition; 

(B)  Any  recommended  limitations 
up<»i  the  employee’s  exposure  to  ozone. 
Including  limitations  upon  the  use  of 
personal  protective  equipment  and  res¬ 
pirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditicms  which  require  further 
medical  examination  or  treatment 

Xil)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  imrelated  to  exposure  to 
ozone. 

(UD  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(9)  Results  of  tests.  Where  a  pr^lace- 
ment  or  periodic  medical  examination  is 
required  by  paragraphs  (j)  (2)  or  (j)  (3) 
of  this  section,  following  such  examina¬ 
tion  the  anployer  shall  obtain  from  the 
examining  phykcian: 

(i)  A  recording  of  the  pulmonary  fimc- 
tion  tests; 

(ID  The  14"  X  17"  chest  roentgeno¬ 
gram  when  required,  or  a  medically  ac¬ 
ceptable  copy; 

(ill)  Where  alternative  medical  proce¬ 
dures  have  b^m  performed  in  accordance 
with  paragnq;>h  (J)  (4)  of  this  section,  a 
recording  of  such  alternative  procedures. 

(1(1)  No  employee  shall  be  exposed  to 
ozone  in  such  a  way  as  would  put  the 
employee  at  Increased  risk  of  material 
Impalment  of  his  health  frmn  such  ex¬ 
posure.  This  determination  may  be  based 
on  the  physician’s  written  (^finlon. 

(11)  No  medical  procedure  which 
would  be  performed  pursuant  to  para¬ 
graphs  (J)  (2)  or  (j)  (3)  of  this  section 
need  be  performed  if  records  of  a  previ¬ 
ous  such  procedm^  performed  within  the 
past  six  months  are  acceptable  to  the 
examining  idiysician. 

(12)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  ^- 
ployer  shall  inform  the  onployee  of  the 
possible  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(13)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  Injured  through  exposure  to 
OBone. 

(k)  Recordkeeping. — (1)  Exposure  de¬ 
termination.  (1)  The  employer  shall  keep 


an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para- 
graidi  (b)  (1)  of  this  section.  ' 

(ii)  The  record  shall  include  the  writ¬ 
ten  determination  r^uired  in  paragraph 
(b)  (2)  of  this  section. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements,  (i)  The 
employer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposvure  to  ozone. 

(ii)  This  record  shall  include; 

(A)  The  date  of  measurement; 

(B)  Operations  involving  exposme  to 
ozone  which  are  being  monitored; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the  mea¬ 
surements  demonstrating  the  effective¬ 
ness  of  such  ventilation  required  by 
paragraph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  Include: 

(A)  Date  of  measiurement; 

(B)  ’Type  of  measurement  taken;  and 

(C)  Result  of  measurement. 

(iii)  These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 

(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  number 
.of  employee  trained;  and 

(C)  Content  or  sc(^  of  training  pro¬ 
vided.  '' 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  Hie  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (J)  of  this  section. 

(ii)  This  record  shall  include; 

(A)  Any  «npl<^ee  medical  com¬ 
plaints  relative  to  exposure  to  ozmie ; 

(B)  A  copy  of  Information  provided  to 
the  physician  pursuant  to  paragraphs 
(J)(6)  (ii),  (hr),  (V),  and  (vl)  of  this 
section. 

(C)  Results  of  tests  required  by  para- 
griqihs  (J)  (2)  and  (j)  (3)  of  this  section 
and  results  of  any  tests  conducted  pur¬ 
suant  to  paragraph  (J)(4)  of  this  sec¬ 
tion; 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statment  of  any  refusal 
to  be  examined. 

(iii)  This  recrard  shall  be  maintained 
tox  the  duration  of  the  emplosrmoit  of 
the  affected  onployee. 

(6)  Access  to  records,  (i)  AH  records 
required  to  be  maintained  by  this  sec¬ 
tion  Shan  be  made  available  upon  request 


to  authorized  representatives  of  the  As¬ 
sistant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health  and  the  Dila¬ 
tor  of  the  National  Institute  for  (Xxupa- 
tional  Safety  and  Health. 

(ii)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
^all  be  made  available  to  employees  and 
former  employees  and  their  designated 
representatives. 

(iii)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shaU  be  made  available  upon  written  re¬ 
quest  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  shaU  give  af¬ 
fected  employees  or  their  representatives 
an  (^)portunity  to  observe  any  measure¬ 
ment  of  onployee  exposure  to  ozone 
which  is  conducted  pursuant  to  this 
section. 

(2)  When  observation  of  measurement 
of  employee  exposure  to  ozone  requires 
entry  into  an  area  where  the  use  of  per¬ 
sonal  protective  devices,  including  res¬ 
pirators,  is  required,  the  observer  shaU  be 
provided  with  and  required  to  use  such 
equfoment  and  comply  with  aU  other  ap¬ 
plicable  safety  procedures. 

(3)  Without  interfering  with  the 
measuronent,  observers  shaU  be  entitled 
to: 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  aU  steps  r^ted 
to  the  measurement  ot  airborne  ozone 
that  are  being  performed  at  the  place  of 
exposure;  and 

(iii)  Record  the  results  obtained. 

Non. — The  Infonxuitloii  contained  In  Ap¬ 
pendix  A  to  1 1910.1043  to  advisory  In  nature 
and  to  not  Intended,  by  Itself,  to  create  any 
additional  o^igatlons  not  otherwise  Imposed 
or  detract  frcHn  any  existing  obligation. 

Appendix  A — Substance  Satett  Data  Sheet 
roa  Ozone 

I.  SUBSTANCE  DENTOTCATION 

A.  Substance:  Oz«ie. 

B.  Permissible  Exposure:  0.1  parts  of  OBone 
per  million  parts  of  air  (ppm)  (OJi  miingTmma 
Of  ozone  per  cubic  meter  of  air  (mg/cu  m) ) 
average  onx  an  elg^t-bour  work  shift. 

C.  Ai^iearance  and  Odor:  Oolorless  to  blue 
gas  (depends  on  concentration)  with  a  pun¬ 
gent,  characteristic  odw. 

n.  HEALTH  WAZAKD  DATA 

A.  Comments:  Ozone  to  a  very  toxic  sub¬ 
stance  with  good  warning  properties. 

B.  Ways  In  Which  the  Chonlcal  Affects 
Tour  Body:  Ozone  can  affect  your  body  If  It 
Is  Inhaled  or  If  It  comes  In  contact  with  your 
eyes,  nose,  or  throat. 

C.  Effects  of  Exposure:  * 

1.  ShcHrt-Term  Effects.  When  you  are  ex¬ 
posed  to  very  low  concentrations  of  ozone  for 
even  brief  periods  of  time,  you  may  notice  a 
sharp  lrrltatl(m  odor.  As  the  concentration 
of  ozone  Increases,  your  ability  to  smeU  It 
may  decrease.  Tou  may  experience  Irritation 
of  your  eyes,  drynees  of  your  nose  and  throat, 
and  cough.  If  the  ozone  cimoentratlou  con¬ 
tinues  to  rise,  more  severe  symptoms  may  de¬ 
velop.  These  may  include  headache,  upset 
stomach  or  vomiting,  pain  or  tightness  In 
your  chest,  shortness  of  breath  or  tiredness 
Wblch  may  last  for  several  days  to  weeks. 
PlnaUy,  with  higher  levels  ot  exposure,  your 
lungs  may  be  damaged  and  death  may  occur. 
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2.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  if  you  delevop 
any  signs  or  symptoms  and  suspect  that  they 
are  caused  by  ozone  exposure. 

ni.  EMEXGENCT  FIBST  Am  PSOCXDUaXS 

A.  Eye  Exposure:  If  ozone  gets  Into  your 
eyes,  get  medical  assistance  as  soon  as 
possible. 

B.  Breathing:  If  you  or  any  other  persmi 
breathes  in  large  amounts  of  ozone  remove 
the  exposed  person  to  fresh  air  at  once.  If 
breathing  has  stopped,  perform  artificial  res¬ 
piration.  Keep  affected  person  warm  and  at 
rest.  Get  medical  attenticm  immediately. 

C.  Rescue:  Move  affected  person  from  the 
hazardous  exposiu'e.  U  the  exposed  person  has 
been  overcome,  notify  someone  else  and  put 
into  effect  the  established  emergency  rescue 
procedures.  Do  not  become  a  casualty  your¬ 
self.  Understand  your  emergency  rescue  pro- 
cedxures  and  know  the  locations  of  the  rescue 
equipment  before  the  need  arises. 

IV.  KESPlSATOaS  AMD  PROTECTIVE  CLOTHING 

A.  Respirators:  Respirators  are  not  the  best 
way  to  control  exposure  to  ozone.  You  can 
only  be  required  to  wear  them  for  routine  use 
If  yom  employer  Is  In  the  process  of  installing 
controls  or  control  meiksures  prove  Indaquate. 
You  may  be  required  to  wear  resplrat<srs  for 
non-routine  actlvltiee  car  In  emergencies.  If 
resplraton  are  worn,  they  must  have  a  Mining 
Enforcement  and  Safety  Administration 
(MESA)  or  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  (NIOSH)  approval 
label.  (Older  respirators  may  have  a  Bureau 
of  Mines  approval  label.)  For  effective  pro- 
tecUon,  respirators  must  fit  your  fitee  and 
head  snugly.  Respirators  should  not  be  loos¬ 
ened  or  rmnoved  In  work  situations  where 
their  use  is  requirefL  If  you  can  smell  ozone 
while  wearing  a  rc^;>irator,  the  respirator  Is 
not  working  correctly;  go  immediately  to 
fresh  air.  If  you  experience  difficulty  breath¬ 
ing  while  wearing  a  re^lrator,  tell  your 
employer. 

B.  Protective  Clothing:  You  do  not  need 
special  protective  clothing  for  exposure  to 
ozone. 

C.  Eye  Protection:  The  respiratory  equip¬ 
ment  that  is  supplied  by  your  employer  for 
exposures  to  high  concentrations  of  ozone 
will  protect  your  eyes. 

/  V.  PSECAUnONS  FOR  SAFE  USE,  HANDLING,  AND 
STOEACB 

Avoid  Inhalation  of  ozone.  Where  ozone 
Is  generated  fm  use  In  chemical  processes, 
explosion  hazards  exist.  Ask  your  supervisor 
where  ozone  may  be  present  in  your  work 
area  and  for  any  ctddltionsl  safety  and  health 
rules. 

VI.  EMPLOYEE  MEDICAL  AND  EXPOSURE  RECORDS 

Your  employer  is  required  to  retain  rec¬ 
ords  Of  e:q>oBure  measurement  for  one  year 
or  imtll  replaced  by  a  more  recent  record 
and  medical  records  for  the  length  at  the 
employment.  You  may  wish  to  request  that 
copies  of  these  records  be  made  available  to 
your  personal  physician. 

Note. — ^The  information  contained  in  Ap¬ 
pendix  B  to  S  1910.1042  is  advisory  in  nature 
and  Is  not  intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  Imposed 
or  detract  from  any  existing  obligation. 

Appenbcx  B — Substance  technical 
OumzLiNxs  For  Ozone 

I.  rarsiCAL  AND  chemical  data 

A.  Substance  Identificatfam 

1.  Synonyms:  None. 

2.  FcHmula:  03. 

2.  Molecular  weight:  46. 

B.  Physical  Data. 


1.  Bolling  point  (760  mm  Hg) :  —112  C 
(-160.6  P). 

2.  Specific  gravity  (water =1) :  Not  iqiplica- 
ble. 

3.  Vapor  density  (alr=l) :  1.65. 

4.  Melting  point:  — 102  C  ( — 313  F) . 

5.  Vapor  pressure  at  20  C  (68  F) :  Not 
applicable. 

6.  Solubility  in  water,  %  by  weight  at  20  C 
(68  F)  :  3  ppm. 

7.  Evaporation  rate  (butyl  acetate=l) : 
Not  applicable. 

8.  Appearance  and  odor:  Colorless  to  blue 
gas  (depends  on  concentration)  with  a  pun¬ 
gent,  characteristic  odor. 

n.  Fntx,  -EXPLOSION,  AND  REACTIVITY  HAZARD 
DATA 

A.  Fire. 

1.  Flash  point:  Not  applicable. 

2.  Autolgnition  teiiq>erature:  Not  applica¬ 
ble. 

3.  Flammable  limits  in  air,  %  by  volume: 
Not  applicable. 

4.  Extinguishing  media:  Use  large  amounts 
of  water  i^>ray. 

5.  Special  fire-fighting  procedures:  Since 
ozone  is  a  form  of  oxygen,  methods  based  on 
smothering  are  not  suitable  to  put  out  fires 
involving  ozone. 

6.  Unusual  fire  and  explosion  hazards: 
Ozone  is  a  form  of  oxygen  and  will  support 
combustion.  It  can  contribute  to  the  in¬ 
tensity  cur  a  fire  but  there  are  few,  if  any, 
situations  where  this  is  likely  because  of  the 
very  low  concentrations  that  exist  in 
practice. 

B.  Reactivity. 

1.  Conditions  contributing  to  instability: 
Ozone  spontaneously  decomposes  under  all 
ordinary  conditions  so  that  it  is  not  en¬ 
countered  except  In  the  immediate  vicinity 
of  where  it  was  formed.  The  decomposition 
is  speeded  by  solid  surfaces  and  by  many 
chemical  substances. 

2.  Inconqiatibilities:  Ozone  Is  a  powerful 
oxidizing  agent  and  reacts  with  all  oxidiz- 
able  materials  both  organic  and  inorganic. 
Some  reaction  products  are  highly  explosive. 

3.  Hazardous  Decomposition  Products: 
None. 

4.  Special  Precautions:  None.  " 

in.  SPILL,  LEAK,  AND  DISPOSAL  PROCEDURES 

A.  If  ozone  is  spilled  •or  leaked,  the  fol¬ 
lowing  steps  should  be  taken: 

1.  Shut  down  generating  source. 

2.  Ventilate  area  until  odmr  is  no  longer 
detectable. 

B.  Persona  not  wearing  an  appropriate 
resplratw  should  be  restricted  from  areas  of 
spills  or  leaks  until  cleanup  has  been  com¬ 
pleted. 

C.  Waste  Disposal  Methods:  Not  applicable. 
IT.  monitoruvs  and  measurement  procedures 

A.  Exposure  Above  the  Action  Level :  Meas¬ 
urements  taken  for  the  purpose  of  determin¬ 
ing  enqfioyee  exposure  under  this  section  are 
best  taken  in  a  fashion  such  that  the  aver¬ 
age  8-hour  exposure  may  be  determined  from 
a  single  8-hour  sample  or  two  4-bour  samples. 
Several  short  ^me  interval  samples  (up  to  30 
minutes)  may  also  be  used  to  determine  the 
average  exposure  level.  Air  samples  should  be 
taken  in  the  employee’s  breathing  zone  (air 
that  would  most  nearly  represent  that  in¬ 
haled  by  the  employee) .  Sampling  and  anal¬ 
yses  may  be  performed  by  instrusaents  such 
as  detector  tubes  certified  by  NIOSH  under  42 
CFR  Part  84,  portable  direct-reading  instru¬ 
ments,  dosimeters,  or  gas  and  vapor  adsorp¬ 
tion  tubes  with  subsequent  chemical  anal¬ 
yses.  The  methods  of  measurement  must  de¬ 
termine  the  concentration  of  ozone  to  plus 
or  minus  36%. 

B.  Exposure  Above  the  Permissible  Ex¬ 
posure:  The  monitoring  under  this  section 


should  be  essentially  the  same  as  described 
in  paragraph  (IV)  (A) .  The  method  of  meas¬ 
urement  must  determine  the  concentration 
of  ozone  to  plus  or  minus  25%. 

C.  Methods;  Methods  meeting  these  ac¬ 
curacy  requirements  are  available  from 
NIOSH. 

D.  Evaluation  of  Results:  Since  many  of 
the  duties  relating  to  employee  protection 
are  dependent  on  the  results  of  monitoring 
and  measuring  procedures,  employers  may 
wish  that  the  evaluation  of  employee  ex¬ 
posures  be  performed  by  a  competent  indus¬ 
trial  hygienist  or  other  technically  qualified 
person. 

V.  MISCELLANEOUS  PRECAUTIONS 

A.  Where  ozone  is  generated  for  use  in 
chemical  synthesis,  unusual  explosion  haz¬ 
ards  exist. 

B.  Hazards  associated  with  liquid  ozone  or 
with  solutions  (rf  ozone  in  solvents  require 
special  treatment.  Skin  contact  should  be 
avifided.  These  situations  are  rartiy  encoun¬ 
tered. 

C.  Employers  must  advise  employees  of  all 
areas  and  operations  where  exposure  to  ozone 
could  occur. 

VI.  COMMON  OPERATimrS 

Ozone  is  commonly  used  as  an  OKldizing 
agent  in;  the  purlficatlcm  of  drinking  water; 
the  preparation  of  chemicals;  the  treatment 
of  industrial  wastes;  the  deodorizatlon  of 
air  and  sewage  gases;  and  the  bacteria  con¬ 
trol  on  food  in  cold  storage.  Ozone  may  also 
be  produced  unintentionally  by  operations 
involving  high  intensity  ultraviolet  light 
(such  as  hot  metal  operations,  plasma  torch 
operations,  direct  copying  marhimw.  etc.) 
and  high  voltage  electrical  eqtt4>nwnt  (su^ 
as  electrostatic  precipitators,  corona  dis¬ 
charge,  arc  welding,  etc.) . 

Note. — ^The  Information  contained  in  Ap¬ 
pendix  C  to  {  1010.1042  is  advisory  in  nature 
and  is  not  intended,  by  itself,  to  create  any 
additional  obligations  not  otherwise  Imposed 
or  c'*;  v.act  from  any  existing  obligation. 

Appendix  C — ^Medical  Surveillance 
OUIDBLINES  FOR  OSONE 

1.  ROUTE  OF  ENTgV 

Inhalation. 

n.  TOXICOLOGY 

Ozone  is  extremely  irritating'  to  the  upper 
and  lower  respiratory  tract.  The  characteristic 
odor  is  readily  detectable  at  low  concentra¬ 
tions  (0.01  ppm  to  0.05  ppm).  Ozone  pro¬ 
duces  local  irritation  of  the  eyes  and  mucous 
membranes  and  may  cause  pulmimaiy  edema 
at  high  exposure.  Systemlcally,  ozone  has 
been  reported  to  mimic  the  effects  of  tonizing 
radiation,  and  may  cause  damage  to  chromo¬ 
somal  structures.  A  partial  tolerance  appears 
to  develop  with  repeated  exposures.  Although 
most  effects  are  acute,  the  possibility  of 
chronic  lung  Impairment  must  be  constdered 
based  upon  animal  cxperlmentatioii.  Oaone 
has  reportedly  produced  an  observed,  or  sus¬ 
pected  carcinogenic  req;>onse  in  animals 
based  upon  published  articles  in  the  litera¬ 
ture. 

m.  SIGNS  AND  SYMPTOMS 

Irritation  erf  eyes  and  mucous  membranes 
of  upper  respiratory  tract.  Puhnonary  func¬ 
tion  tests  may  show  ahaormalitles.  High,  ex¬ 
posures  may  cause  delayed  pulmonary  edema. 
The  possibility  of  signs  and  symptoms  of 
chronic  respiratory  disease  should  be  con¬ 
sidered  in  those  chronicany  exposed. 

XT.  SPECIAL  TESTE 

None  in  common  usage. 

V.  TREATMENT 

None  specific.  The  use  of  corticosteroids  in 
cases  of  lung  damage  has  been  reported. 
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Hospitalization  should  be  considered  because 
of  the  possible  delayed  pulmonary  edema  and 
hemorrhage  In  acute  exposures. 

VI.  8UXVZII.LA1VCX  AMD  FRKVXNTIVE 
CONSmEXATIONS 

A.  General. 

Ozone  exposure  Is  potentially  dangerous. 
The  development  of  pulmonary  edema  is 
often  delayed  and  those  suspected  of  high 
exposmres  should  be  cctrefully  observed.  Be* 
cause  of  reported  radiomimetlc  effects  the 
possibility  of  chromosomal  damage  must  be 
considered.  It  Is  highly  recommended  that 
the  physician  become  familiar  with  the  con¬ 
ditions  under  which  ozone  Is  used  and  the 
preventive  measures  of  importance  in  con¬ 
trolling  exposures.  Those  with  skin  disease 
may  not  tolerate  the  wearing  of  protective 
clothing  and  those  with  chronic  respiratory 
disease  may  not  tolerate  the  wearing  of  nega¬ 
tive  pressure  respirators. 

B.  Preplacement  Examination. 


The  following  medical  examinations  must 
be  made  available  to  each  employee  who  is 
exposed  to  ozone. 

1.  A  complete  medical  history  and  physical 
examination  with  emphasis  on  the  heart  and 
lungs.  The  purpose  of  the  complete  examina¬ 
tion  is  to  detect  preexisting  medical  condi¬ 
tions  which  might  place  an  employee  at  in¬ 
creased  risk  to  reported  effects  of  exposure 
and  to  establish  a  baseline  for  future  moni¬ 
toring.  Examination  of  the  heart  axul  lungs 
should  be  stressed. 

2.  14"  X  17"  chest  roentgenogram;  ozone 
may  cause  lung  damage.  Surveillance  of  the 
lungs  is  indicated. 

3.  FVC  and  FEVl.  Ozone  is  reported  to 
cause  decreased  pulmonary  function.  Pe- 
riodlo  surveillance  is  indicated. 

O.  Periodic  Examinations. 

The  above  medical  examinations  are  to 
be  repeated  on  an  annual  basis  except  that 
an  x-ray  is  required  only  when  indicated 
by  pulmonary  funcUon  testing. 

D.  Interim  Examinations. 


If  the  employer  is  informed  by  the  em¬ 
ployee  of  the  devel<H>ment  of  any  signs  or 
symptoms  of  exposure  to  ooone  which  the 
employee  suspects  are  caused  by  such  ex¬ 
posure,  the  employer  must  refer  suCh  em¬ 
ployee  for  an  interim  examination. 
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